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It takes a staggering amount of water to run an oil 
refinery such as the one recently built for the 
Tidewater Oil Co. at Delaware City, Delaware 
Specifications required twin 78” LOCK JOINT 
REINFORCED CONCRETE CYLINDER PIPE- 
LINES to supply water to this plant. The combined 
capacities of these two lines would satisfy the normal 
requirements of a city of over two million population. 


OIL and WATER de mix! 


Only the most rugged and dependable type of pipe 
could be trusted to handle such volumes of water with- 
in the limited confines of a multi-million dollar plant. 
Yet Tidewater authorities are confident of the durabil- 
ity and safety of the refinery’s Lock Joint supply lines 
because these characteristics are built into every Lock 


Joint pressure pipe through conservative design, 


careful choice of materials and expert workmanship. 


»e 
eT, LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices: Chicago, ill. - Columbia, $. C. + Denver, Col. + Detroit, Mich. + Hartford, Conn. + Kansas City, Mo. 


Pressure + 


Woter + Sewer «+ REINFORCED CONCRETE PIPE + Culvert + Subaqueous 
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With a 28 Foot Suction Lift 


Even deep trenches can be kept dry with a Homelite Carryable 
Gasoline Engine Driven Pump. It really reaches down for water 
and brings it up fast .. . as fast as 15,000 gallons an hour. What's 
more a Homelite gives you quickest possible self priming. 
Handles water thick with solids. Keeps seepage automatically at 
strainer level. And operates in any position without lubrication 
troubles. Send for free complete Homelite Pump Bulletin, now. 


HOMELITE 


A DIVISION OF TEXTRON INC. 
701 RIVERDALE AVE., PORT CHESTER, N. Y. 
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AUTOMATIC HARDNESS TESTER on each softener makes AUTOMATIC MULTIPORT VALVE, being checked by operator 


soap tests at required intervals. When the water tests hard Bob Fox, takes a softener out of service, backwashes, re- 

regardless of the volume treated—the tester automatically generates and rinses the bed and returns the unit to service 

activates the multiport valve that regenerates the softener amoothly and automatically—with no attention or super- 
insuring maximum runs and uniformly soft water de vision 


spite variations in wells, 


East Aurora goes “automatic” 
and cuts water-softening costs 


: 


WHEN POPULATION JUMPED TO 6,800, East Aurora increased 
pumpage by 72% from 320,000 to 550,000 gpd. Even at this in- 
creased volume, they cut salt costs $4000 a year! They also ended 
a red-water problem by reducing iron from 1.3 ppm to 0. And they 
use the same manpower! 


HOW WAS IT DONE? The increased volume and salt savings were 
accomplished by using Permutit Q, a high-capacity ion exchange 
resin with low salt consumption. The iron problem was selved with 
two Permutit filters. Manpower was not increased because the auto- 
matic hardness testers eliminated manual testing. And the efficiency 
of Permutit’s automatic multiport valves frees the operators for 
other plant duties. 


WHY PERMUTIT? “We started with Permutit equipment in 1935, and 
it worked out so well that we called on Permutit again for our 1950 
expansion,” says Village Engineer E. J. Maurer. 


PERMUTIT WILL WORK WITH YOU to modernize your present plant 
or to plan a new one, Call us early in the planning so we can be of 
most help. The Permutit Company, Dept. W-1, 330 West 42nd 
Street, New York 36, N. Y. 








A 51% increase in population caused 
a East Aurora, N. Y. to ex and mod- 
' RM UTIT CONDITIONING Sans Gas) tas papas ton masdoon 
ture (a ) was re a rn 
WANES © brick Pulling which contain the latest 

Equipment * Resins * Experience in water tioning equipment. 
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18-month test shows 
HI-CONE system 
operating costs 
are 44% less! 


In the selection of sewage treatment equipment, the two most 
important factors are operating cost and eMluent quality. 
These figures from the annual report of the Manchester, 
England, Rivers Department, prove the superiority of the 
Hi-Cone! They're based on the operation of activated sludge 
plants (including a Hi-Cone System and a diffused air sys- 
tem) under strictly comparable conditions over a period of 18 
months. Manchester is a pioneer in treatment by the activated 
sludge process, having first conducted experiments and tests 
in 1913, 
Hi-Cone's power consumption was lower! Horsepower demand 
per million gallons treated per 24-hour day for the Hi-Cone System was 
34.9% lower than the air diffusion system. 


Hi-Cone's total operating costs were lowerl Relative costs per 
million gallons treated were 42.1%, lower than the air diffusion system 


Hi-Cone's effluent was better! The 8.0.0. reduction wos 26% 
greater; the suspended solids removal was 5% greater than the air 


diffusion system 


_—— 
' 
; Use this coupon to ask for detailed information 

; Please send the following descriptive literature on the Hi-Cone: 
' Coat and operating reports () Bepess of article, “U. 5. rw 
' Hi-Cone engineering data Hi-Cone Soonems™ ages on & 

’ 

i Nene. 1999-9 Nerth Ruby Street, Melrose Park, illinois 
! 

’ 

! 

i 

i 

| 

' 
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Tithe 
c . ae re 2 manufacturers of : 
on centrifugal pumps © pneumatic 
sewage ejectors ¢ distributors ¢ clarifiers © 
mechanical aerators © digesters 


Street 
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New 48-med filtration plant can handle 50% increase easily, 100% surge in emergencies. Consulting engineers: Reagan and McCaughan. 


CORPUS CHRISTI, TEXAS 


Produces pure, clear water 
from muddy Nueces River 


with LINK-BELT collectors ... mixers... chemical handling system 





LINK-BELT SCREW CONVEYORS AND 
BUCKET ELEVATORS distribute lime, sul- 
phate and alum to tanks for live or re- 
serve Morage 


STRAIGHTLINE SLOW MIXERS are used in 
primary and secondary chambers. Deten- 
tion time: 45 minutes at 48 mgd capacity 


TYPE SC CIRCULINE SLUDGE COLLECTORS, 
with pivoted rakes at ends of arms, adjust 
to collect sludge in corners of basin 


that minimizes maintenance . . . helps you plan your 
requirements for the years ahead. 





ATER from the Nueces River supplying Corpus 
Christi is hard and muddy. To provide ample 


LIMK-SELT COMPANY: Executive Offices, Prudential + Chicago 1 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, 





water for the rapidly expanding population—which 
has doubled each decade since 1920—treatment facili- 
ties featuring Link-Belt equipment were installed at 
the new O. N. Stevens water filtration plant. A two- 
stage treatment provides rapid and thorough solids 
removal . . . effectively reduces the river's 142 ppm 
hardness. 

Link-Belt is supplying specific answers to specialized 
water, sewage and waste treatment problems for 
municipalities and industries throughout the country. 
A broad line of screens, collectors, mixers, conveyors 
and power transmission equipment offers durability 


Let our engineers work with you, your chemists and 
consultants to assure top efficiency at all flow condi- 
tions. Call your nearest Link-Belt office for consulta- 
tion with a sanitary engineering specialist. 

(4,004 


LINK<©}BELT 


SANITARY ENGINEERING EQUIPMENT 





5.W ; South Africa, Springs. Throughow 


Te Serve Indust Fes hee Lich Sot Pinase on6 Sales OSes lp Al Principel 
* Representatives Wen 


Water & Sewace Works, January, 1967 








BA 





Continuous visual record 
assures efficient use 
of Chlorine 


FFICIENT USE OF CHLORINE puts money in your 
pockets. Comparison of chlorine and main line 
flow records provides a continuous safeguard against 
wasted chlorine or insufficient dosage by continu- 
ously monitoring the accuracy of the system. 

This recording system is readily adaptable to 
most chlorinators of all manufacturers. 

A simple screwdriver adjustment permits field 
synchronization of the flow recorder with the inter- 
changeable capacity of the chlorinator. Indicators, 
totalizers, transmitters and high-low alarms are 
available for use in this F&P Chlorine Flow Record- 
ing System. These functions may be located remotely 
by the use of F&P pneumatic or electric transmis- 
sion systems. 

Every part is completely corrosion resistant. Mag- 
netic coupling eliminates the need for trouble- 
making pressure tight bearings. 

Write today for complete information or detailed 
proposals and quotations to Fischer & Porter Co., 
116 Fischer Road, Hatboro, Pa. 


FD FISCHER & PORTER CO. seu.» 
| 


wis 
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Think of it! A one-man machine to 
handle all kinds of excavating and 
trenching jobs. That's exactly how 
cities across the country are cutting 
costs with the Oliver Super 88 Hydro- 
Trencher. 

This advanced compact machine 
travels with rubber-tired ease over 
busy streets and work all those tight, 
awkward places. Y et, there is nothing 
small or limited about the variety of 
tough jobs it handles. There's a full 
49.81 drawbar horsepower with six 
forward speeds. 

With the 44-yd. Oliver 88 Hydro- 


DIG 
LOAD 





SAVE 


-.- With one fast-to-the-job Oliver! 


Trencher, you're equipped for fast, 
continuous ditching or delicate line 
repairs. Powerful hydraulic down 
pressure, deep 12-ft. working range 
and 170° bucket rotation get jobs 
done in a hurry while savings mount. 

Only Oliver gives you the bonus 
work value of two complete hydraulic 
systems on the Hydro-Trencher for 
amazing control and the ability to do 
any two operations at once without 
pressure loss. What's more, with 


Bm 
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TRENCH 





Oliver's hydraulic stabilizer bar, you 
have the stability for full loads with- 
out any tipping tendency. For swing 
loading work, you merely turn 
around the same bucket. How's that 
for job versatility? 

Whatever your digging and load- 
ing requirements, by all means in- 
vestigate the Oliver Super 88. Your 
choice of gasoline or diesel engines. 
See your Oliver Industrial Distribu- 
tor for a demonstration. 


OLIVER corporation 


400 West Madison Street, Chicege 6, lilineis 


@ complete line of industria! wheel end crawler tractors and matched allied equipment 





Water & Sewace Works, Janvany, 1967 











10A 








WHEN LABORATORY FACILITIES ARE AVAILABLE, and 
large numbers of samples from local sources are to 
be examined, it is recommended that conventional 
MF® laboratory equipment <s employed. Dehydrated 
MFP® Endo medium may be purchased from the 
Difco Laboratories, Detroit 1, Mich.; Baltimore 
Biological Laboratory, Inc., Baltimore 18, Md.; or 
Albimi Laboratories, Brooklyr 2, N. Y. , USA 
MF® Endo media should be freshly mixed accord 
ing to the manufacturers’ directions. (Figure 1.) 


Millipore Filters and Absorbent Pads are avail 
able in resealable Kraft bags. They should be 
properly autoclaved in the bags as received, for a 
period not to exceed 15 minutes at a temperature 
not to exceed 121°C. (Figure 2.) 


ABSORBENT PADS ARE THEN PLACED IN INDIVIDUAL 
PeTai O1SHES. Plastic Petri Dishes or ointment tins 
of the proper dimensions may be employed. Ap 
proximately 1.8 ml of Endo media is added to each 
pad (cover the dishes and put them to one side) 
(Figure 3.) Filters are placed on the filter holder 
base using alcohol-flamed forceps, and the funnel is 
centered and locked. (Figures 4 and 5.) A water 
sample of an appropriate size is then poured into 
the funnel and passed through the Millipore Filter 
into the filter flask by the aid of vacuum (Figure 6.) 


The filter disc is then removed with sterile forceps 
and carefully placed on the absorbent nutrient 
pad in a petri dish with a “rolling action” to avoid 
trapping air between the filter and nutrient pad 
(Figure 7.) 


reer 


PETRI DISHES ARE INVERTED AND INCUBATED for 20 
hours at 35°C. (Figure 8.) In potable waters it is 
not necessary to sterilize filter holders between 
samples. A 20 mi rinse of the funnel walls with 
sterile water is sufficient. (The water in the filter 
flask from previous filtrations may be used for this 
purpose.) 





MATERIALS REQUIRED FOR 100 TESTS 
Supplies: 100 (one pkg.) HA White Grid 047mm Autoclave 
Packed Filters. (Absorbent pods ore included.) 
10 grams Dehydrated MF® Endo Medium (or equivalent) 
Equipment; Pyrex Filter Holder or Hydrosol Simplified 
Filter Holder. (Stoiniess Stee!) 
1 Vacuum Pressure Pump. 
100 (one pig.) Plastic Petri Dishes (or equivalent). 
1 Field-\e/s0retory Incubator (or equivalent) 
1 10 mil. pipette. 1 Pyrex Filter Flask (1 liter). 
1 Pair Stamp-Type Forceps. | Magnifier 6X to 15K. 
| Field-Leboratory Incubotor (or equivalent). 





MILLIPORE FILTER CORPORATION 


36 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS, U.S.A. 


Water & Sewace Works, January, 1957 























FIELD MONITORING KITS MAY 6E CARRIED INTO THE 
FIELD to conduct studies of water rollution far from 
central laboratory facilities or to collect water 
samples for later analysis. A Field Monitor consists 
of a disposable plastic dish having a sealed-in Milli 
pore Filter (MF®); there is also a Sampling Tube 
and an ampul of Coliform MF® Endo medium. All 
are sealed, sterile and ready to use. 


The Sanitarian provides himself with a Sanitar 
ian’s Kit consisting of an all-metal syringe, valve, 
and sample cup. These need not be sterilized. 


& SAMPLE OF THE PROPER SIZE 1S TAKEN in thestain- 
less steel cup. The cup must first be thoroughly 
rinsed in the same water from which the sample is 
to be taken, (Figure 1.) The syringe valve and 
sampling tube are plugged into the Field Monitor 
(they won't assemble incorrectly). The syringe 
plunger is drawn back and held to pull the sample 
up through the Field Monitor. (Figure 2.) Large 
samples may require several strokes. Monitors 
must be held upright to draw the last few drops 
from the filter. (Figure 3.) The plastic sampling 
tube is then removed and discarded. 


THE TIP OF AN AMPUL OF MEDIUM IS BROKEN 
and the ampul is inserted into the Monitor (Figure 
4.) The top of the ampul is then broken and the 
ampul lifted very slightly to allow the medium to 
flow into the Monitor, (Figure 5.) A partial stroke 
of the syringe will draw the medium through the 
filter. (Figure 6.) It is important to STOP pullin 
on the syringe the INSYANT the last few drops o 
the medium disappear from the filter surface. The 
protective caps are then replaced. (Figure 7.) 


Control Technique 


THE FIELD MONITOR IS INCUBATED for 20 hours at 
35°C. (Pigure 8.) If desired, the Monitors may be 
replaced in their boxes and forwarded to a central 
iaveney for incubation. Special holding media 
may be substituted for Endo media if shipping 
delays over 48 hours are expected. Naturally, 
samples can be held for only short periods in ex- 
cessively high temperatures (42°C or over). Some 
organisms wil] not withstand such temperatures 
whether in sample bottles or in the Field Monitor 
units. In an emergency, Monitors may be incubated 
in the field by placing them next to the body for 
20 hours. 





MATERIALS REQUIRED 
FOR 100 TESTS 


Supplies: 50 MH White Grid 037mm DE Fisid 
Monitoring Kits 


Equipment; | Seniterion'’s Kit 
1 Field ond Laboratory Incubetor. 





MILLIPORE FILTER CORPORATION *m:.. 


36 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS, U.S.A. 
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Infiltration-proof AMVIT* JOINTED CLAY PIPE 
gives you lowest cost of sewer line in place 


Longer, stronger pipe with plastic mechanical 
joint speeds installation, saves labor 


Anvit Jointed Clay pipe produces professional results with 
minimum effort. The joint is on the pipe, delivered to the job ready to use. 
No other materials such as caulking, joint compound, hot-pots, 
or ladles are needed to make the Amvit Joint. It takes just a few seconds 
to push the pipe together and the line is complete. 

Field tests on the more than 60 installations completed show that Amvit 
prevents ground water infiltration. This results in sizable savings 
in both pumping and treatment plant costs. Amvit is a 
compression type joint on the ball and socket principle. Nothing can 
enter the line after it is complete. 

Amvit Jointed Clay pipe, in sizes 4” through 24”, together with all fittings 
is available for immediate delivery in the Northeast and Central States. 

For more information, write or call American Vitrified Products Company, 
National City Bank Building, Cleveland, Ohio, or our office nearest you. 


Simce tee0 


The Amvit Joint is made of a plastic material with rubber-like character- 
istics, Like the pipe, the joint will withstand the most severe underground 
conditions, Amvit Joint is furnished on all fittings. 


OT. & Registered Patents Peeding 


Plants Across the Nation Brexil, tndiene + Chicege, tlineis + Cleveland, Ohie + Crewferdsville, Indiene + Detreit, Michigan + fost Liverpecl, Ohie 
fenton, Michigen + Grend Ledge, Michigon + Lishen, Obie + Les Angeles, Colifernia + Milwevkee, Wisconsin + South Bend, indians + Uhrichsville, Obie 
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endangering the future 
of your community? 


Badger Water Meters conserve present supplies by 
giving an exact accounting of usage and waste 


Caught in a two-way squeeze between fast-growing population and booming 





industry, many communities suddenly find themselves with outmoded 
water facilities. The time to act is NOW if declining water supplies 
threaten the future of your community. Metering all water is the first ee ae } 
logical step toward conserving present supplies .. . recording rma 
where and how much is used. Fair rates for all help keep water 
departments self-supporting. Safeguard tomorrow’s water needs TODAY. 






be 


Vt 










i 3% 1 
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© For complete information on how metering can insure the future of your 
community, contact your Badger Meter salesman or write us direct: 


have conserved it 
50 
BADGER METER MFG. CO., MILWAUKEE 45, WISCONSIN i 


Badger Water Meters < 
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Can Your Water Pipe Withstand 
Three Times the Working Pressure? 


As this chart shows, steel water pipe can withstand at least three times 
the calculated maximum allowable working pressure before bursting. 


THEORETICAL INTERNAL PRESSURES OF STEEL PIPE 


























































































































| 1/4 in, Pe «3/8 in. 4 7/16 in. 1/2 in. 
~ | = 863|h6UMAR Cal es’ MAK Lal es’ MAK es es’ MAK aaa osT MAL tel 
| o- wee | cues | our wee | suesy | oor | wax | cussy | wer | wax | guesy | oer | wax | suas? 
oam| wi veess | PREee wi vanes | PRESS wr parses | PRESS wr pees wr reese | PRESS 
~ | un a a) ur =m | usr | ve a) ut | oe i] ur a) u 
1s| 50 | 445 |1390| 62 | 555 1735| 75 | 665 2080| 88 | 775 |2430| 101 | 890 | 2780 
500 | 1560 | 83 | 600 | 1875| 97 | 700 | 2180| 111 | 800 | 2500 
—EE essen a 
465 | 1420 | 91 550 1700 107 | 640 (1985 122 | 730 | 2270 
. = = ae Se 
420 1300 100 505 1560 116 | 585 | 1820) 133 | 665 | 2080 
340 | 1040 125 | 405 1250) 145 | 475 | 1455 166 535 | 1670 
280 | 870) 154 | 340 (1040 179 | 395 | 1210| 204 | 445 | 1390 
240 745 | 173 | 285 335 | 1040 231 | 380 | 1199 
bad 132 | 170 | 520 | 165 | 210 | 650 | 198 290 | 910 264 | 330 | 1040 
54 | 186 | 190 | S80] 223 260 | 810 297 | 295 | (925 
60 | 207 | 170 | 525 235 | 730 | 330 | 265 | 835 
72 | | | : 195 | 605 | 405 | 220 | 695 
84 | | 346 | 145 | 450 | 403 | 170 | 520) 460 | 190 | 595 
9 The rec ded well thickness is eppreximetely the pipe 464 145 455 524 165 520 
diameter divided by 165. Pipe heaving this diameter thickness ratio, when 
108 beockfilled end properly tomped, will withstand any depth of cover. | *605 150 465 
For buried pipe, the ded mini wall thickness is shown im- }~ 
120 mediately to the right of the heavy block line | "656 135 415 





























*Under certain conditions stifleners may be required to reduce deflections. 
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thickness, in Ts — allowable unit stress 


internal pressure, psi = t 60% « 27,000 (yield point) = 16,000 psi 


’ radius of pipe, in Based on use of ASTM A-283, Grade 6 Steel, 50,000 psi min. vitimate tensile strength 
you get a minimum bursting pressure of 625— 
that’s triple, with plenty to spare! 


Take a look at just two examples: 





( If you select 36 x 4 in, steel pipe, AWWA 

design standards allow a maximum working 
pressure of 225 psi, well in excess of ordinary 
pressures. Yet your minimum bursting pressure is 
(9S psi—over three times the working pressure. 
( Now look at 60 x % in, pipe. With a maxi- 


mum allowable working pressute of 200 psi 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacihce Coan Bethichem products are sold by Bethlehem Pacihc Coast 
Steei Corporation. Expert Disributer: Bethichem Steel Export Corporation 


BETHLEHEM STEEL 
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Don't gamble with slim margins of safety. Don't 
take chances with water lines. Bethlehem Steel Pipe 
costs no more than other materials—actually coms 
less to install—and gives you reliable performance. 

Remember, every length of Bethlehem Steel Pipe is 
hydrostatically tested in accordance with AWWA 
standards, usually to twice the working pressure! Por 
further facts see the nearest Bethlehem sales office. 
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take advantage 
of the plus factors 
when you specify 









Experienced men who specify and install 
underground water pipe take advantage 
of the plus factors when they specify 
cast iron pipe. 


Take the pressure plus factor. Minimum 
wall thickness Clow cast iron pipe 

( ASA A21.6 Class 22) is rated for at 

least 250 psi working pressure in diameters 
10” and smaller. 


What does this mean? It means that 
cast iron pipe is rated safely above the 
minimum pressure requirements for 
municipal water service, and can be 
specified to the full ASA rated working 
pressure. This is because of the inhere:t 
strength of cast iron pipe . . . beam 
strength .. . compressive strength .. . 
bursting strength . . . all scientifically 
calculated with ample factor of safety on 
the basis of sound engineering practice 
and the result of actual service records. 


To get the best advantage of the plus factors 
for your system, invite a Clow man in to 
discuss your requirements when pipe 

first enters your plans. 








JAMES B. CLOW & SONS, Inc. 


201-299 N. Talman Avenue - Chicago 80, Illinois 
Subsidiaries: Eddy Velve Company, Woterford, New York «+ lawe Valve Company, Oskaloosa, lowe 
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your tax money! 


_ 


Non-tuberculating, non-corroding, non-electrolytic.. . 
these features of non-metallic K&M Asbestos-Cement 
Pressure Pipe mean low, stable pumping pressures and 
NO MAINTENANCE... Big tax savings for American 


’ 
ommunities 


K&M “FLUID-TITE’® COUPLING 
But there are further tax savings in initial cost and 


installation with K&M Asbestos-Cement Pipe. It’s light in 
weight, easily and inexpensively transported and handled. 
And K&M's exc iusive “Fluid-Tite” Coupling allows 
yu ussembly under any weather conditions—even with 
“ Hed latwr 


Compressible rubber rings Pressure expands rings High- 
allow easy pipe insertion ef pressure—tighter seal 


KEASBEY & MATTISON company « AMBLER + PENNSYLVANIA 


ENGINEERS WANTED — Coreer opportunities open for men qualified in product development, machine design, automation, plant 
management, plant engineering and applied research. Write to Director of Engineering, Keosbey & Mattison Company, Ambier 5, Pa 


Write today for complete information 
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HORTON WATERSPHEROID 


CHOSEN FOR ITS 


Beauty and Ability 
to Supply 


Gravity Pressure 
Storage 


City Council members of Sandwich, Illinois 
took these reasons into consideration 
when choosing a Horton Waterspheroid® 
for their city. At that time, the city was in 
dire need of ample water storage facilities 
and dependable, adequate water pressure. 


The Horton Waterspheroid provides 
them with 300,000 gals. of elevated storage 
—a dependable gravity pressure water 
supply ready to meet normal and 
emergency water needs day or night— 
in a modern, pleasing structure. 


Write Chicago Bridge & Iron Company 
for further information on the 
Horton Waterspheroid—or on other 
Horton elevated tanks. 


Chicago Bridge & Iron Company 


Atlente © Girminghem © Boston * Chicage * Clevelend © Detrelt © Houston 
Los Angeles © Wow York © Philadelphia © Pittcborgh © Selt Loke City 
Sen Francice + Seottin © Tuhe 
Plants in C/RMINGHAM, CHICAGO, SALT LAKE CTY ond GREENVILLE, PA, 
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WORLD’S MOST 


The Cast lron Pipe Century Club... 

Membership in this distinguished Club is 
restricted to water and gas supply systems still 
serving their communities through cast iron 


mains laid a hundred years ago... and more! 


The Club's unique Honorary Certificate is 
earned only through performance. It is a tribute 
to the service supplied by these companies and 
to the carrier that enabled them to earn it... 


world’s most dependable pipe ... cast iron! 


CAST IRON PIPE 
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UNUSUAL CLUB 


adds 6 new members 


c. 1. P. CENTURY CLUB 


MORE, 
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Pubic bervice Electric & Ges Co. 
a ero © 


te 
PAINESVILLE, Obie 
vebak of Painesville, Ges District Dept 
A, tlineis 
Centre! IMinels Light 
PHILADELPHIA, Pennsylvania 
‘ Public Works, Bureau of Water 
Pennsylvania 


of Public Works 
ight Compeny 


Cenede 

Quebec Power Co, Ges Division 
READING, Pennsylvania 

Bureey of Water 
RICHMOND, V 

Public Urilities (Ges) 

RICHMOND, Virginie 

Depertment of Public Urilities (Weter) 

York 


ZANESVILLE, Obie 
Weter Department 


THOMAS F. WOLFE, 
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Take the “sting” out of hydrant damage 


with DARLING Q J K F 1X B-50-B’s 


ERE’S an unmatched combination for those locations 
H where traffic mishaps are frequent. First, you gain 
all the unique advantages of Darling's standard B-50-B 
design, with its ball bearing operation and “O” ring 
seals. Easier, quicker operation . . . no packing gland 
maintenance ... no water seepage to operating threads 


or bearings... no loss of lubricant. 


And when destructive impact does occur, Darling's 
improved breakable barrel and valve rod couplings “take 
the rap”. Both hydrant barrel sections remain undamaged 
and intact. Moreover, on-the-spot repair is a quick cinch. 
Note how the barrel coupling is segmented—four pieces 
—for easiest, minimum part replacement. 


Better get a// the facts about Darling QUIKFIX B-50- 
B's and see how much you can gain and save. Write: 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 11, Pa. 
Manufactured in Canada by The Canada Valve & Hydrant Co., Litd., Brantford 7, Ont. 
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HERSEY 
WATER METERS 


will give you 





the most for your money 








in accurate service and 


lowest maintenance cost. 


First costs are very deceiving. 


It’s the maintenance 


cost that really counts. 








| HERSEY 
MANUFACTURING 
COMPANY 


SOUTH BOSTON, MASS 


Branch Office NEW YORK CHICAGO 
PHIL ADELPHIA PSim ie DALLAS 
SAN FRANC! ) 1S ANGELES 


RILAND. ORE 
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Your best insurance against we firtiia a your water system... 
specify EDDY Valves and Hydrants throughout 


No matter how far into the future your city planning is projected, Eddy’s 
record testifies that Eddy Valves and Hydrants are your best long term 
investment. Eddy Valve Company's more than 100 years of dependable 
operation means that, today, you can get replacement parts for any Eddy 
Valve or Hydrant ever installed. And our ability to continue to do so is 
your assurance against future obsolescence of your valves and hydrants. 





EDDY Bronze-Meounted HYDRANTS 
open smoothly with the pressure and 
close without water hammer. One man 
can easily remove all operating mech- 
aniam for inapection and repair. Posi- 
tive drip action automatically drains 
the standpipe, safeguarding against 
freeze-ups. Stem held in place below 
hydrant valve means that there is no 
water loss due to a bent stem, 
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No matter how farsighted today’s plans may be... 


cities will grow old... 


in time 








rd 


a , 


~~ 


Se 


“4 Cor ers,” 1890 


EDDY Bronze-Mounted GATE VALVES 
offer simplicity of design, trouble-free 
operation and enduring service. From 
the engineering drawing boards 
through all stages of manufacture, they 
are step by step a truly “finished” 
product of workmanship. These fac- 
tors, added to personal experience, tell 
why progressive water works men have 
relied on Eddy for generations, 
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| > DDY VALVE COMPANY 





WATERFORD, | NEW YORK 
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ourtesy of Roc hester, N. Y., Chamber of Commerce. 
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Eddy Hydrantes and 

Valves are available 

with hub, flange or 

mechanical joint con- 

nections to fit any 

existing of planned 
lation. 


Send today for full data 
on the complete line of 
Eddy Valves and Hy- 
drants. No obligation. 
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MIXER — STABILIZER RETURN 











Only 5 to 6 hours are required fer throughput in the 
BiosorPtion® high-rate activated-slidge treatment 
plant equipped by InriLco—as compared to 10 to 12 
hours for conventional equipment. Main components 


of the Bartlesville installation include a Grioucton® 
comminutor, a mixer-stabilizer with CotarLex® dif- 
fusers, WS clarifier and floating cover for digester. 
Overall results are excellent. Here are typical figures. 


Average 8.0.0. (p.p.m.) Suspended Solids (p.p.m.) 
Period Ave. 
Flew Raw Final % Raw Final Ye 
en MGO Sewage Effluent Removal Sewage Effivent Renveval 
24°% 0.253 197 18 908 225 20 18 


If your problem involves greater volume in less time 
from less epace—at lower cost~consult InFILco 
because INFILCO KNOWS HOW to help you solve it. Over 
60 years of experience and the most complete and 


advanced line of equipment are available to you. Write 
today for full information on the interesting Kartles- 
ville installation and Bulletin No. 6550,WS-25, 


INFILCO INC. Inquiries are also invited on all other 
General eet water and waste treating problems 
The ONE . lark including coagulation, precipitation, 
equipment for ALL types of sed,watation, filtration, flotation, cera- 
ps ee a tion, ion exchange and biological pro- 
THE UNITED STATES AnO cesses, 
seas FORTIGN COUNTRIES 


































The Superior Ferri-Floc gives smoother, more efficient and trouble free 


’ 7h , operation. Whatever your particular water treatment problem 
| | | | \T may be, you can depend on Ferri-Floc doing a superior job 
i j AAL and doing it efficiently and economically—Ferri-Floc is a free 


flowing granular salt which can be fed with few modifications 


With the Plus through any standard dry feed equipment. It is only mildly 


) 1 l \ | hygroscopic, thereby permitting easy handling as well as storage 
\ — in closed hoppers over long periods of time. 





LIQuiD 


WATER TREATMENT a D/ 
Efficient coagulation of surface or well Ss HIGHEST +, 
water. Effective in lime soda-ash softening. > Gunany 





COPPER SULFATE 


SULFUR DIOXIDE COPPER SULFATE will control 


SEWAGE TREATMENT cick WL of ie Glue 


SULFUR DIOXIDE is effectively 


Ferri-Floc coagulates wastes over wide pH orgenioms nermelly encoun. 
: - Oag I wsed for dechlorination in tered in water treatment more 
ranges It provides efficient operation re- woter treatment and to re- economically than any other 


ardless of rapid variations of raw sewage move objectionable odors re- chemical 


| 
| 
| 
| 
| 
Adaptable to treatment of all industrial ta) - : 
applications, X 2 | 
| 
| 
| 
| 
] 
! 


le effective for conditioning sludge prior to maining after purification, ae me mee ee ee ee ee ee ee ee ee 


vacuum filtration or drying on sand beds. lab! Cylinders, Ten Drums, 
. noe > i Tenk Trucks end Tenk Cers 











FREE BOOKLET 
Let us send you without chorge 


TENNESSEE hee CORPORATION RIM « 28-pege booklet thot desl 


specifically with off phases of 
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Rockwell Dual Unit Compound Meter Assemblies 


EASIEST To Handle, Install, Service 


sharp in the measurement department. They re- 
cord all the flows with far greater accuracy than 
a single 8” compound. And they cost leas. Write 
for latest bulletin. 


Big, bulky 8 in. compound meters are always a 
trial to install, even more of a problem to service. 
Now, with Rockwell—-two meter single register 
compound manifolds you can save time and 
money. The complete assembly weighs approxi- 
mately 100 lbs. leas than a single big meter. Two 
men can handle it with ease. Maintenance of this 
Rockwell unit is a cinch. Either meter can be 
used to record off-peak loads while a new or 
repaired meter is being installed. And remember, 
Rockwell Dual Unit meter assemblies are razor 


ROCKWELL MANUFACTURING COMPANY 


PITTSBURGH 6, PA. Atienta Boston Charlotte Chicago Dalles 
Denver Houston Los Angeles Midland, Tex. Mew Orleans New 
York NM. Kansos City Philadelphia Pittsburgh Sen Francisco Seattle 
Shreveport Tulso in Canoda: Rockwell Manvfacturing Compony 
of Caneda, Lid., Toronto, Ontario 


ROCKWELL WATER METERS 
A Size and Type For Every Kind of Service 


3 , r 
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Ten hydraulically operated SMS- 
Rotovalves here range in size 
from 18” to 30”. 

Engineers: Greeley & Hansen, 
Chicago. 


For the City of Niagara Falls, N.Y. ... 
SMS-ROTOVALVES SAFEGUARD HIGH AND LOW SERVICE PUMPS 


SMS-Rotovalves were specified to safeguard service pumps in the City of Niagara Falls’ 
new pumping station. Greater initial shut-off and positive control of closing time made 
them a logical choice to minimize water hammer in pump start-ups and shutdowns. Because 
SMS-Rotovalves have less pressure loss with a full line opening than 

other valve types, they save pumping power. 

In addition to the SMS-Rotovalves, SMS Babbit-Seated Butterfly Valves meet the rugged, 

high service header requirements of fast, positive closure. At the adjacent filtration 

plant, 76 R-S Rubber-Seated Butterfly Valves were specified to give drop-tite 

closure, unusual economy of layout space and 

cut initial construction costs. 

Whatever your application requirements, SMS has the 

experience and facilities to meet them. For additional Hydraulic Gates & Hoists 
information on our complete line of cone, ball and butterfly urbines Trash Rakes 
valve, see our local representative or write the — Pumps Accessories 
S. Morgan Smith Company, York, Pennsylvania. 


4 ree aia HYDRODYNAMICS 


Rotovalves Free-Discharge 
Ball Valves Valves 


Butterfly Controllable-Pitch 
Valves Ship Propellers 


AFFILIATE COMPANY: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 
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GOLD NUGGET PROJECTION a 


a projection weld nugget for greater rigidity and strength ° WELD 


@ vertical alignment of the main load bars assured bud 
. 


@ all bars are load carrying bars including secondary bars 


@ anti-skid pattern 
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ALOXITE’ underdrains solve filter 


problems for growing Barranquilla 


Water consumption in Barranquilla, Colombia, jumped from 8.04 to 19.10 
MGD between 1935 and 1950. This created quite a problem for the city’s 
Empress Publicas Municipales. They tackled it by giving experts a free hand Answer your questions 
about porous media 


2 with Carborundum’s 56 
the best water supply system obtainable. page booklet, “Porous 


to investigate every method and material known in order to give Barranquilla 


Media.” It’s yours for 


Today Barranquilla boasts a brand new 12-MGD water filtration plant. And be Gites, bad wie 


each of its three 4-MGD filter units is equipped with ALOXITE® aluminum 
oxide porous plate underdrains. ALOXITE underdrains were chosen because 
they have proved they can handle growing loads like those at Barranquilla 
with freedom from mudballs and with minimum loss of head. Complete back- 
washing is accomplished without upset beds. 

All work on this outstanding installation was under the supervision of Dr. 
Samuel L. Hollopeter and Dr. Efraim Pereira, Director General and Chief 


Engineer, respectively, of the Empress Publicas Municipales. 


CARBORUNDUM 


Registered Trade Mork 
Dept. X17 
The Carborundum Company, Perth Amboy, N. J. 
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This is the hydrant that has been the standard of excellence 
in hundreds of cities for many years. Inspectors, maintenance 
men and fire chiefs, all have their reasons for endorsing the 
Rensselaer Corey Hydrant. 

The illustrations show the clear-flow design which insures 
low head loss and maximum flow. Maintenance men like the 
simplicity of design and the speed of removing, inspecting and 
replacing the working parts as a single unit. 

This hydrant opens with the pressure, is easy to operate and 
cannot stick. No digging for repairs, or for standpipe breakage. 
Now available with any type connection and “O” Ring seal. 











LupLow&Rensselaer 
Qo) @su) VALVES & HYDRANTS 


Since 1861 THE LUDLOW VALVE MANUFACTURING CO. Troy, N. Y. 
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NEW! a flow meter 


with no flow 


restrictions! 


THE 
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SIMPLE, TROUBLEFREE, OPERATION 


The Foxboro Magnetic Flow Meter operates 
on the same principle as a power generator. 
A magnetic field (A) is maintained through 
a standard pipe section (B) of stainless steel 
or other non-magnetic material. This pipe 
section is lined with Kel-F® or other insulat- 
ing material. Liquid passing through pipe 
acts as moving conductor, generating an 
electric voltage which varies in proportion 
to liquid’s average velocity. Flush electrodes 
(C) in pipe wall “pick up” this voltage which 
is recorded in desired flow units by Dynalog 
Electronic Recorder or Controller. 


FOXBORO COMPANY, 


©@ Adds no pressure drop — 
nothing inside pipe to interfere 
with fluid flow. 

© Measures fluid velocity directly. 

@ Overall accuracy better than 
1% of range over entire scale. 

®@ Uniform flow scale. 

@ Full accuracy sustained even on 
liquids other meters can't handle: 
viscous, corrosive, or pulpy — 
even sand-water slurries. 

e Easy range change — either by 
Multi-Point Switch or range coil 
replacement. as preferred. 

@ 2” to 8” sizes standard — larger 
sizes as required. 





FOXBORO 
MAGNETIC 
FLOW METER 


This premium-performance meter measures magnetically the flow 
rate of virtually any liquid except hydrocarbons. It completely ignores 
such common metering headaches as turbulence, suspended solids, 
and variations in conductivity, density, and viscosity. It even 
measures reversing flows. 

Installation is simple. The magnetic spool piece connects into the 
line like any equivalent length of pipe — no seals, purges, meter 
runs, or straightening vanes required. Connects by 2-conductor cable 
to remote Dynalog Electronic Flow Recorder. 

Maintenance is practically eliminated. There are no pressure taps 
to become plugged or frozen, no working parts to foul. 

Foxboro Magnetic Flow Meters are already in use on such widely 
different liquids as beer, sand-and-water, rosin size, rock-and-acid 
slurry, viscose, and highly corrosive liquid detergent. Find out how 
this precise, troublefree flow meter can help your processing. Write 
for complete details. 


891 NEPONSET AVENUE, FOXBORO, MASS., U.S.A. 


Foremost in 


OXBOR FLOW METERING 


PeeveRrtes £8 THE OUHIVITS SVYTAVvVes CARA Oe BRO 
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PFT Floating Covers and Waste Gas Burner eliminate odor nuisance at Conshohocken. 


At Conshohocken, Pennsylvania... 


Sewage plant next to residential area 
eliminates odor with modern PFT equipment 


In planning their new sewage treat- 
ment plant (completed 1954), Con- 
shohocken’s engineers faced a special 
housekeeping problem: the nearest 
taxpayer s home would be 100’ from 
the digesters. To avoid any possible 
odor nuisance, the city adopted PFT 
equipment for “Controlled Diges- 
tion” which now operates harmoni- 
ously in a residential area. 

The two 50’ digesters are equipped 
with PFT Floating Covers for posi- 


In the well planned Control Room are (1) PFT 
Heater & Heat Exchanger, (2) six PFT Gas 
Pressure Gauges, (3) two Supernatant Selector 


& Gauge units. 


tive scum submergence and safe 
utilization of gas. The snug fitting 
covers eliminate odor problems and 
reduce explosion hazards—gas col- 
lected under the dome is maintained 
at positive pressure under all operat- 
ing conditions. Capacity is highly 
flexible because no fixed levels need 
be maintained; covers simply rise 
or lower with additions and with- 
drawals. 

As further protection from odor, 
a PFT Waste Gas Burner (see illus- 
tration above) safely burns all ex- 
cess gas produced in the digesters. 

The plant’s heating system is 
equally modern. A PFT Heater & 
Heat Exchanger (500,000 B.t.u. per 
hr.) maintains close temperature 
control of the digesters automatically. 
Fired by gas or oil, it cuts fuel costs 
by utilizing all gas produced in the 
digesters. 

Additional PFT equipment in- 
stalled for “Controlled Digestion” 


includes: two Supernatant Selector 
& Gauge units, two Floating Cover 
Gauge Boards, a complete set of Gas 
Safety Equipment. 

Congratulations to Conshohocken 

another good example of how a 
well-equipped plant can become an 
agreeable neighbor. 


Design of / Albright & Friel, Ine. 


plant by Philadelphia, Pa. 


PACIFIC FLUSH TANK CO, 


4241 Ravenswood Avenue 
Chicago 13, Illinois 
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THE MAN WHO SAID No. 


filter plants and water mains may 
serve up to twice as many customers 
.. with lower daily operating costs. 
Your Neptune Trident meter repre- 
sentative will be glad to offer further 


evidence. 


He's a business man looking for a 
place to build a new plant... a plant 
that will bring prosperity and growth 
to the community he chooses. Water 
supply is one of the most vital ques- 
tions, and many a golden opportunity 
has been lost by a community because 
its water system is inadequate. 

In Plattsburgh, N. Y., the story was 
different. Wasteful habits were caus- 
ing water shortages, so Plattsburgh 
decided to install water meters. As a 
result, they ‘‘found"’ 1,400,000 more 
galions daily ... enough to supply a 
new Strategic Air Command Base now 
located there. 

Even communities who have had 
meters for many years... but have 
allowed them to run down...can 


‘find’ more water simply by repair- 
ing the meters. 

These savings are real. The meters 
give a strong money incentive for con- 
servation. They help keep wells and 
reservoirs from running dry. The same 


NEPTUNE METER COMPANY 
19 West 50th Street ¢ New York 20, N. Y. 


NEPTUNE METERS, LTD. 


1430 Lakeshore Road « Toronto 14, Ontario 


Branch Offices in Principal 
American and Canadian Cities. 
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COLUMBUS, Ohio's New Walnut Creek Water Treatment Plant 


Water Supply Progress in 1956 


A review of developments and trends of the year in water supply 


EFORE me lies a large collection 

of notes gathered from various 
sources, all relating to water supply. 
Gathering these has been no small 
task and yet it is quite evident that, 
while these may in 
part of the vast human activity in this 
field in the U. S. and Canada, they 
hy no means (even if all the writings 
on the subject in 1956 were evaluated 
here) still do not represent the inter 
est, ingenuity, devotion and work of 
the vast group of men who daily, in 
some manner, directly or indirectly, 
are serving the public with water 
twenty-four hours a day, three-hun 
dred and sixty-five days a year. This 
paper, then, can only be a “spot sam 
ple” of such progress and effort 


represent words 


Our complex social, industrial, ag 
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by FRED MERRYFIELD* 


The author of this excellent review is Professor 
of Sanitary Engineering at Oregon State Col- 
lege, Corvallis, Oregon. He is also a partner 
in the engineering firm Cornell, Howland, Hayes 
& Merryfield of Corvallis, Ore. and Boise, Id. 
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ricultural, and economic life depends 
on so many variables that, even with 
our physical, biological, and sociologi 
cal understanding and our mathemat 
ical ingenuity, it is difficult to set 
forth their relationships and solve 
them in our most modern computer 


devices. 


To name a few of these complex 
variables; the direction, amount, and 
timing of a suburban development ; 
automatic controlling of pumping sta 
tions for effective regulation of flow 
and pressure; surge prevention; the 
multiple uses of water today and the 
myriad of laws controlling them; the 
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BALTIMORE, Md., installs flocculation and sludge collection equipment in its Ashburton Filtration 
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WATER SUPPLY PROGRESS IN 1956 
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of it is not too clear. War alone has 
not caused this and, man, through the 
use of education, and 
advancements is demanding these ma- 
terial improvements—and, also note, 
this man is the customer. This cus- 
tomer—about whom we know more 
today than formerly ; and, incidentally 
pay more attention to,—is as complex 
an animal as you and I. He has his 
fears and courage ; his hatreds and his 
loves ; his cynicism and his belief; his 
simpleness and his erudition ; and, his 
greed and his generosity. This man is 
your you a manufacturer, 
superintendent, engineer, salesman, 
operator, editor, or teacher. 

This man needs education in the 
field of facts. We note some progress 
in this, when during the year a Board 
of Water Commissioners publicly 
congratulated a group of their own 
engineers who had brougit honor to 
themselves and their city by winning 
a coveted prize for an excellent paper 
on a phase of water supply. Progress 
is reported by AWWA’s “Willing 
Water” in every issue during 1956. 
In this useful publication are repro- 
duced excellent examples of public 
information on water supply prob- 
lems given by various water utilities 


power, social 


boss be 
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Photo courtesy of Link-Belt 
Plant 
to their citizens. And, we were also 
privileged to hear a stirring address 
by counsellor John Murdoch at the 
St. Louis Diamond Jubilee of 
AWWA titled, “Seventy-Five Years 
of Two Cheap Water’, it carried the 
appropriate quotation, “The fault, 
dear Brutus, is not in our stras but 
in ourselves, that we are underlings”. 
The most difficult group to educate 
are the most There are 
still abroad in many of 
those who believe all mountain and 


vociferous. 
our world 
ground waters are pure and free, that 
any chemical added to such waters is 
a plot against mankind, and that wa 
ter charges are just another form of 
taxation. Patience, explanation, and 
still more patience is needed in our 
dealings with them but even though 
you hear them they are not, fortun- 
ately, the voice of the general public. 
To this larger group, we must tell the 
story of our work factually but dra 
matically. Again AWWA is helping, 
now with publicity attendant to sec- 
tion meetings, and later we hope with 
other methods. Progress in this field 
of human relations may be slow, but 
definitely worth the effort. 





WATER SUPPLY PROGRESS IN 1956 
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“PLANT OF THE YEAR"—Lynchburg, Va's, novel all-gravity filtration plant with filters on the sixth floor (see story Sept. 
1956 W.&S.W.) 


As to Technical Progress 


It is much simpler to report of 
progress in the technical and scientif- 
ic phases of the industry. Advances 
in purification and treatment of water 
and in the physical development of 
water identifiable and 
measurable. Some aspects of manage- 
discerned and 


systems are 


ment are more easily 
evaluated than others 

\part from these, however, there 
is one happy circumstance of which 
all members of the works in- 
dustry had reason to be proud, name- 
ly 1956 was the 75th Diamond Jubi- 
lee year of the American Water 
Works Association. This was the 
key-note of a colorful conference 
celebrated “at home” in St. Louis 
(birthplace of AWWA) replete with 
congratulations from other 
tions and societies in this country and 
abroad. Noteworthy, were the excel- 
lent papers and discussions, unusual 
entertainment, and a closing banquet 
decked with flowers flown in by mem 
bers from Hawaii 


water 


associa- 


Management . 


Reference has already been made to 


the fact that water is “too cheap” and 
for seventy-five years has been so bx 
cause of our own philosophy and lack 
of salesmanship. Paul Weir, empha 
sized in his presidential banquet ad 
dress at the AWWA convention that 
the water consumed by the public 
today is not a natural product but a 
manufactured product requiring the 
highest skill to produce and delivet 

L. R. Howson, a past president of 
AWWA, has brought out some tell 
ing factual arguments against ‘too 
cheap” water rates. The old idea that 
a minimum charge of $1.50 per month 
is adequate cannot be sustained. He 
notes that more than one-half of all 
the residents in nearly all cities use 
less than 3000 gallons per month. The 
monthly allowance for the minimum 
charge should be something less than 
2000 gallons per month. Three thou 
sand gallons per month allowance 
offers no inducement for conserva 
tion, or reasonable use. An increase 
of a penny per person per day would 
increase residential revenue by more 
than 50 per cent. Similar 
for commercial and, industrial 
would produce sufficient revenues for 
most plants. Howson concludes that 


HICTeCases 


rates 


service requires good 
management which studies water 
needs in advance, provides expansion, 
coordinates construction and financial 
programs, and acquaints the public 
with the financial requirements and 
adequate revenue to provide requisite 
facilities before an emergency devel 


eood water 


Ops 
In contrast with gas and 

utilities, for too many years 
utilities in general have been living on 
a minimum basis, developing and ex 
panding the supplies when confronted 
with a crisis, often under ineconomic 
conditions, underpaying those faith 
ful employees who stay with the utili 


electric 
water 


tv, and charging customers for water 
hased on rates not adjusted to present 
day conditions. We should do better 
in 1957. 

Henderson notes the change in 
water use on the Atlantic 
in twenty years. Originally, the con- 
trolling factor of was fire 
while now he notes a 10:1 to 4:1 
range in the maximum hour over the 


seaboard 


design 


annual average. The amount of water 
sold per vear during the periods when 
the peaks are more than four times 
the average consumption will produce 


TATER & SEWAGE Works, JANUARY, 1957 





PPLY PROGRESS IN 1956 


WATER § 


Photo courtesy of The Preload Co 


READING, Pa., adds two 13 mg. (292° diam.) reservoirs of pre-stressed concrete constructio.« 


the revenue necessary 
fixed charges. He sug 


and rates to meet 


but one-sixth 
to meet the 
gests financing 
this situation 
Amsbary, in a round table discus 
conditioning and water 
supply, suggests a water demand 
charge. The shape of the water us¢ 
curves for irrigation, industrial, and 
air conditioning has been developed 
by Hatcher. Such curves indicate the 
severity of these demand problems 
and are used as the basis of a demand 
charge in the Kansas City rate sched 


sion on alt 


ule 

Finch and Tanghe have each made 
excellent studies also on this all-im 
portant matter and recognize, as does 
Hatcher, that larger lots in suburban 
areas, home ownership and pride of 
home and grounds, and light and 
heavy industry are mainly responsi 
ble for these ever increasing demands 
by customers able and willing to pay. 

Kempton, of Trenton, Missouri, 
suggests that adequate ordinances ars 
required to control air conditioning 
These (1) 
complete control of the waterworks 


ordinances should place 
with the superintendent, (2) provide 


for inspection and issuance of permits 


are revocable, (3) provide 
safety measures as to sanitation and 
electrical connections, (4) provide 
rough demand rate based on monthly 
provide penalties 


which 


water use, and (5 
for infractions 


Meterization 


Important as rates and demands 
are, of equal importance is the meas 
delivered. 
have 


urement of the water 
Patteri, Smith, and 
stressed the importance of sound me- 
tering practices. Santa Monica, for 
example, is determined to reduce its 
“unaccounted for” water to 3 per 
cent. Sound meter and 
leak reduction in reservoirs and mains 
have already reduced the losses to 7.2 
per cent. All water service lines are 
being changed to The in- 
revenues exceeded the costs 


others 


maintenance 


copper 
creased 
of this program after the first year of 
operation. Like Philadelphia, Minne 
apolis is reported to have embarked 
on a program of acquiring 114,000 
meters now owned by its consumers 
and eventually testing, repairing. and 
replacing practically all meters. Phil- 
adelphia is doing a masterful meter- 
ing program and is the first known 
publicly owned water works to adopt 
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an incentive pay plan to boost meter- 
shop performance and economy. 
We listened recently to a 
superintendent who gave a lecture at 
a meeting in Missouri on “Meter 
Care, and Revenue Losses” that must 
be heard to be appreciated. My re- 
action was to hurry home, jerk out 
my water meter, and have the offen- 
sive thing’s heart examined and pay 


water 


my water bill 

Lacking a meter test program, New 
York reports a loss of $3,000,000 an- 
nually from underregistration partic- 
ularly of 1-'2” meters and above. A 
program of meter testing has been 
suggested for meters of 2” and larger. 

\ccording to a recent article, Pres 
ident Weir of AWWA might be 
found scooting around Atlanta trying 
out a three-wheeled all weather motor 
scooter. This device, with a human 
attached, makes curb meter reading a 
faster and pleasanter occupation in 
residential areas. There has been no 
report as yet on the reception given to 
these devices by the casual population 
of Georgia's capital 

In addition to rates and meter main 
tenance, management must consider 
billing as well. The cash register, like 
the Model T, has had more than its 
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MISSOURI Water Co., Independence, Mo., in record time completed a new 6 mgd. treatment plant, employing “super- 
saturation lime softening” in slurry contact units 


face lifted. Winnetka, Illinois, reports 
a model that checks the arithmetic of 
the operator and refuses to budge if 
the answers do not tally. 


Safety Practices 

Safety practices in the waterworks 
industry have been examined and re 
ported on in a Department 
survey and the Safety Practices Com- 
mittee of AWWA has published a 
“Safety Manual”. Through 
and discussion, this problem, neglect 
ed by many in the industry, has been, 
particularly in the last few 
brought to the attention of manage 
ment and personnel Committees are 
being established throughout — the 
country to develop more active inter- 
est in this matter. This forward step 
cannot help but prove beneficial. An 
excellent list of incompatible chemi- 
cals and a bibliography of Safety In 
formation Sources have been pub- 
lished. Numerous water utilities are 
practicing improved safety and pub- 
lishing the results of their achieve- 


Labor 


papers 


years, 


ments 
\ continuation of the Citv-County 


tvpe of water development is reported 


in Georgia in the creation of the Cobb 
County-Marietta Water Authority 
This Authority can sell water also to 
neighboring counties and has the ad 
vantage of the use of revenue bonds 
Chicago, Milwaukee, and other cities, 
large and small, are looking far into 
the future and are developing equita 
ble solutions in the future physical 
and financial development of the 
water system to keep pace with the 
growing demands. Other cities such 
as Vancouver, Winnipeg, Baltimore, 
and Los Angeles, some of them pio 
neers in metropolitan thinking, have 
related their recent experiences. Sey 
eral of the state legislatures have this 
year conducted hearings through in 
terim committees to examine all the 
facets of suburban area expansion. 
Water supply. waste disposal, gas and 
electric service, and transportation 
are probably the most difficult and 
complex legal, economic, and financial 
problems facing the public of the 
U. S. and Canada today. Certainly 
the states and counties, and cities and 
private industry together should vig- 
orously pursue this matter in all its 
ramifications 


In certain sections of the country, 
notably where there are large concen- 
trations of populations and large 
water supply reservoirs, there are 
sharp differences of opinions on the 
use of reservoirs for recreational pur 
poses. It is quite apparent that this 
problem has no simple solution or 
single equation which will answer all 
local or regional areas. The City of 
Seattle is now engaged in serious de- 
bate with recreationists on public 
admittance to the City’s watershed. 
Forces are gathering at State levels. 
it is believed, to force the opening of 
public water supply reservoirs and 
watersheds to the public admittance 
The problem is here, but not resolved. 

A very interesting article in the 
July 1956 issue of this magazine de- 
scribes the intentional fish kill in 
San Diego’s Hodges reservoir. The 
authors indicated that in earlier days 
there was little or no control of the 
dumping of minnows by bait fisher 
men. The results were eventually a 
large carp population, which in their 
bottom feeding riled the waters of the 
lake and the temper of the superinten- 
dent took, considerable 


who with 
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OMAHA, Neb., installs a Continuous Silica Activator for 
activated-silica production as coagulant aid 


a compound with a rotenone 
106.8 tons of killed 
Some of the 
large carp unobliging at first, 
hut floated to the surface a few days 
later. These 
fortunately 
had to be 


help ana 
hase total ot 
Carp iron the lake. 


were 


were also removed. Un 
other fish than the carp 
destroved also 


Water Resources 
and Water Law 


The far-sighted members of the 
water works industry have always 
heen interested in the general problem 
of water resources development. In 
some areas in the country, particular 
ly in the seventeen semi-arid western 
there has been naturally 
concern national water policy 
and the problems of multiple use. 
National water policy committees and 
commissions, and engineering 
have for several generations 
heen rendering reports on the place 
of Federal, State, and local govern 
ments and the individual in this pic- 
ture of water rights, water policy, and 
water development. Due to the scarcity 
of water in these western states, the 
waters of many of the rivers have 
heen adjudicated by the State Courts, 
setting up precedents which created 
many modifying or enabling statutes 
and establishment of prior uses. For 
more than seventy-five | this 
body of western water law has been 


states, more 


ove! 


soc} 


eties 


years, 


built up 


Some of the most outstanding of 
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CHLORINE distribution panel with 
high capacity chlorinator, Washington Suburban District's 


Photo , Fischer & Porter Co 


“Rotameters" and 


new Patuxent Filtration Plant (see cover picture) 


our water supply have 
served on one or more water policy 


committees, but in general, the water 


engineers 


superintendent and engineer of the 
humid areas have been, until recently, 


unaware or indifferent to the legal 
aspects of water rights and to the 
competitive \part 
from the larger metropolitan areas, 
the amounts of water used domesti- 
cally are relatively small when com- 
pared with industry and irrigation. 
Since the war, industrial and subur 
han expansion, improved standards of 
living, increasing populations, realiza 
tion of the value of supplemental irri 
gation for farms and lawns by the 
rest of the country, and droughts in 
some areas have created situations 
where even the smaller towns are 
scratching in some places for enlarged 
sources. The result has been the crea 
tion of state water resources boards 
and commissions with all kinds of 
power or lack of powers. 

\dded to this complicated situation 
are the two legal doctrines of water 
rights, namely “riparian rights” and 
“heneficial use’. The latter is em- 
braced entirely, or in good part, by 
all of the 
while the former doctrine prevails in 


uses of water. 


seventeen western states, 
the remaining thirty-one states. In the 
last few years, the Supreme Court of 
the United States has rendered judg 
ments concerning the water rights ot 
the individual states. Where the Fed- 


eral Government owns large sections 
of a State, these decisions have pre- 
sented legal water problems far too 
complex to elaborate on here, even 
were the writer a “water rights” law 
yer. Bills, attempting to clarify the 
Federal and State ownership of 
waters, were stranded 
sional Committees in 1956. Meetings 
of state government representatives, 
city groups, engineering, recreational, 
and reclamation organizations have 
made this an unusually active year 
in the legal phases of water resources 
development. In this, there has been 
little interest shown by water 
works men on the whole 


in Congres- 


too 


Management of water utilities 
needs to inform itself and participate 
in these activities. While there is 
plenty of water, it is not well-distri- 
buted, or geographically. 
Gross figures of water availability in 
no way tells the The water 
superintendents’ concern is the avail- 
ability at the customer’s premises. 
far-reaching and deci- 
sions on water allocations and water 
laws are to be made in the not too 
distant future, maybe in the 1957 
State Legislatures. It has been, and 
still is, the writer’s belief that profli- 
gate use of water, in municipal, in- 
dustrial, and agriculture fields will be 


seasonally 


story 


discussions 


subjected to review, research, and ac 
tion some day 


It is probable that research in 
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modification, artificial 
and 


weathet 


ground recharge saline water 
conversion is very important, and will 
produce basic mtormation ot great 
to the 
Kesearch in 


control, and watershed and ground 


wate! 
reservoll 


value works industry. 


evaporation 
water storage management, based on 
fundamental investigations in the hy 
hydraulics, and related scien 
important 


drology, 
tine held is 
Equally so are research studies need 
ed in the field of water legislation at 
Federal, State and local levels. All of 
this points to the need tor more rec 


also very 


ognition of the problems of water re 


sources by those in charge of water 
utilities 
Simpl 


values ol 


arithmetical solution of the 


water for various purposes 


ignores, social, historical, legal, and 
traditional backgrounds of our democ 

Many ot to learn 
“tacts ol to 


many 


ls will have 
life’ with 
legislation. In 


Tracy 
the 
watet 


respect 
resource 

domestic 
held 


other uses 


instances, water supplies 


as the highest use, 
to it, 


(in 


have been 
with all 
while in other 


subsidiary 

human 
dividual) use is declared preferential 
The difference 
and “human” is precise and of terrific 


instances, 


between ‘“‘domestic” 


importance in at least one state where 


probably only a handful of engineers 


and lawvers are conscious that such a 


distinction exists 


We are no longer, in many places, 


te 


DIATOMITE filters are a fast and economical 
job" for small municipal water purification plants 


WATER SUPPLY PROGRESS IN 


1956 


Seneral Filte 


“package 


immune to legal attack on wasteful 
practices in water use where there are 
competitive demands for the available 
water. The confusion between “do 
mestic’”” and “human” use is under 
standable, but they not synon 
ymous. 

So, while 1956 has seen much dis 
cussion and some action, particularly 
in the legislation of water boards, and 
resource studies, it should be 
quite apparent even to the casual 
water superintendent that 1957 will 
see more talk and also more action in 
the complex legal problems of water 


are 


many 


resources 


Hydrology 


The need for more stream flow rec 
ords, suggested so many times in the 
past and again several times this year, 
cannot be overemphasized. Sugges 
tions have been made that the stream 
gaging program be devoted to the 
operation of secondary stations, satel 
lite to a firm network of long term 
base stations. The excellent stream 
gaging and record gathering program 
of the U.S.G.S. and states 
should be vigorously supported by the 
water works industry. If one tenth 
the interest shown by the industry in 
metering of water to the consumer 
were devoted to aiding in the meas 
urement of our water sources, hydro 
logical calculations would rest on 
more firm foundations. Excellent pa 


some 


ee 
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FLUORIDIZER at Cleveland, Ohio, feeds sodium silico- 
fluoride by loss-in-weight system of control 


pers have been presented on the use 
of various design and _ operating 
curves based on these records and on 
statistical method for the storage reg 
ulation and economics of reservoirs. 

Of particular interest to larger 
cities was a panel discussion held at 
St. Louis controlled draft from 
reservoirs and the use curves drawn 
from past records in the controlling of 
reservoir drawdown during drought. 

Welcome additions to the under- 
standing of evaporation, transpiration, 
soil percolation, and underground 
flow have been made by several con- 
tributors. 

The AWWA Committee on Arti 
ficial Ground Water Recharge reports 
that this practice is becoming more 
prevalent, but is done only on a re 
gional scale in a few areas. More re 
charge operations are expected in the 
future. It is still an art, and each situ 
ation requires individual study 
Ground lysimeters are well 
suited to the investigation of many 
aspects of water spreading and can be 
used in predicting full field 
spreading. Studies on ground water 
tracing by chemicals and radioactive 
materials indicate there is no single 
tracer good for all conditions. Iodine 
131 iodide and natural 
show Sodium 


on 


water 


scale 


tritium 
fluorescein, 


as 

promise. 
sodium and calcium chloride are also 
good. Characteristics of the soil are 
important in the type of tracer used 
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LANCASTER, Pa's, Columbia Station Plant (8mgd.) adds clarification basins equipped for continuous sludge removal 


wraph for the rapid analysis 
aquifer tests has been developed 
for the solution of Theis non-equilib 
rium equations. The method is subject 
to some errors, but the time required 
or solution is very short. 
Overpumping of ground water con 
tinues and some coastal areas has 
necessitated seeking of more distant 
sources of supplies. Several of these 
cities have developed auxiliary ground 
water supplies to take care of peak 
demands and prevent salt 


nto the main ground water 


water in 


Suter describes an excellent exam 
water recharge neat 
Peoria overpumping 
had created a serious depletion. Chlo 
1s conducted by 
River into 
( onsid 


pie ot grou! d 


Illinois, where 
water 
gravity the Illinois 
a relatively small gravel pit 
fundamental operational data 
collected during the fou 
operation of this 


rinated rivet 
from 


erable 
has been 
years recharge 


study 


Legislation, Legalities, 
and Controls 

Reference has already been made to 
the passage of many State laws with 
to water resources and de 
Of direct importance to 
are three pieces of Fed 


reference 
velopment 
the industry 
eral legislation, Public Laws 627, 911. 
and 1018 

The Federal Aid Highway Act 
1956, Public Law No. 627, was passed 
after considerable discussion and at 
gument. The water works industry 
presented its views through AWWA 


and others. This act allows reim 
bursement of utilities, including wa- 
ter, for the expense of relocation of 
mains, conduits, etc. caused by the 
Federal Highway program, provided 
such a repayment not conflict 
with present state laws. Many states 
have different practices and different 
methods within the individual states. 
To protect themselves and be able to 
qualify, the water works utilities in 
the several states will pay 
attention to the state legislative actions 
during the early months of 1957 

Che Health Amendment Act, Pub 
lic Law No. 911, supported in gen 
eral by the water works industry, 
strengthens its provision with regard 
to research grants, state program 
grants, and Federal enforcement of 
pollution abatement on _ interstate 
streams. Of particular value to the 
water industry will be research and 


ck eS 


need to 


educational grants. 

Public Law No. 1018, of August 
7, 1956, broadens the Department of 
\griculture’s assistance to the State, 
and Cities in developing 
watershed flood preven 
tion, and water conservation projects. 
Such projects must be initiated bv the 
locality. There are several restrictive, 
as well as enabling measures, included 
in the statute 

The three samples of Federal legis- 
lation in 1956, quoted above indicate 
only a small portion of congressional 
activitv in the field of water develop 
ment. Water utilities both individually 
and collectively will inform 
continually of Federal 


( ounties, 
protection, 


need to 


themselves 
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and State water legislation. 

An interesting development in 
1955-56 in the state of California has 
been the development of regulation 
for all water utilities by the public 
utility commission. The California 
Section of AWWA was asked to par 
ticipate and has been active in sitting 
in conference with the staff of the 
Commission. As last reported, there 
were differences in the “Service 
Standards and Rules” on such items 
as wastage, pressure, service installa- 
tions, procedures, and inspection of 
customers’ plumbing. This type of 
regulatory development makes sense. 

Murdoch and Tobey both have dis- 
cussed the nature of the police power 
of the individual states and the rights 
of citizens under the first and four- 
teenth amendments. Between 1953 and 
1955, the Supreme Court of the Unit- 
ed States and the Courts of last resort 
in six states have ruled that fluorida- 
tion of a water supply is a valid and 
reasonable exercise of the police 
power of the State in the interest of 
public health, and that it does not 
violate any of the rights of individuals 
vested in them by the Federal and 
State Constitutions. 


Education 

The graduate traineeship program 
of the Federal Government should 
aid the water works industry by de- 
veloping men for the general field of 
public health. A further example of 
educational activity is shown by the 
Newark, N. J. Water Department 
where thirty high school boys, chosen 





WATER SUPPLY PROGRESS IN 1956 


Photo courtesy of Vorr-Uliver Inc 


WICHITA, Kan., completes its third plant addition in 15 years, to bring capacity to 112 mgd. from original 20 mgd. 


by the department, spent the 1956 
summer! 
maintenance. 
venture 
There are, of course, 
amples of this type of educational 


watershed 
successful 


1957. 


on a program of 
This’ very 
repeated in 
numerous ex 


will be 


operation on an individual level, but 
it is doubtful if such a whole hearted 
attack, has either on a 
watershed or on high school educa 


been made 
tion 
Numerous 
training programs have been or are 
being developed for water works per 
sonnel. More of this type of educa 
tional operation is needed throughout 
our industry. So much is left to chance 
in non-organized training that even 
for the relatively small utilities there 
is evervthing to gain by setting up 
training for utility per 


excellent  im-service 


semi-formal 
sonnel 
Short Universities and 
Colleges, AWWA, 
State Health 
continued throughout the veat 
courses appear to be enthusiastically 


courses by 
Sections of and 


Boards of have been 


hese 


received 

The magazines devoted to the wa 
ter works industry have developed a 
series of splendid articles for operators 
and engineers alike. and 
Gilcreas are to be complimented for 
an excellent series of educational texts 
in their respective magazines. 

Several scores of engineers, super 
intendents, and others are contribut 
ine their time and effort to the de 
velopment of manuals for water super 
intendents and operators under the 
guidance of Education Committee of 


Symons 


in 1940 


\WWA,. Several thousand dollars 
have been set aside for this work. In 
1957, some of the volumes will be 
published. 

The American Sanitary Engineer 
Intersociety Board, (composed of 
members appointed by ASCE, 
AWWA, APHA, Federation of Sew 
age \WWorks Association, and ASEE) 
is now receiving applications for certif- 
icates of special knowledge in sani 
tary engineering. Certified 
will be carried on a 
known at the American 
Sanitary Engineering. 


pers 1S 
roster to be 


Academy of 


Water Purification 


Continuous development in_ the 
field of water purification and treat 
ment was ably demonstrated in an ex 
cellent talk by Wolman in his histori 
cal discourse on “75 Years of Im- 
provement in Water Supply Quality” 
hefore the 75th Annual Conference 
of AWWA in St. Louis. 

The year 1956 was in no way dif 
ferent from the years of the preceding 
century. Theoretical and practical as 
pects of water quality still stir men 
to find out why, to try, and to evalu- 
ate. The old and familiar iron and 
manganese problems are still the sub 
ject of examination and test, and there 
is still must research. Copper sulfate 
has been used to remove manganese 
deposits in a clear well. Recent studies 
on the effect of iron on high canacity 
zeolite softeners have indicated that 
treatment of the zeolite with sodium 
hydrosulfite or 10 per cent hydro 


chloric acid to remove the iron may 
return the zeolite to its original capac- 
ity. Proper dosages of polyphosates in 
the water prevent iron retention. It is 
better, however, to remove the iron 
prior to zeolite softening. 

One interesting article advocates 
the use of a small-scale inexpensive 
pilot plant to determine by controlled 
experiment the better method for re 
moval of iron and manganese which so 
often appear in ground water supplies. 

The Technical Advisory Sub-Com 
inittee on Research of the Association 
of the American Soap and Glycerin 
Producers and the Taft Engiteering 
Center in Cincinnati have reported on 
methods of identification of anionic 
synthetic detergents. The detergent 
with some interfering substances is 
removed by activated carbon, ex 
tracted from the carbon by alcohol and 
further treated with a reacting organic 
anunonia. By infrared spectroscopy, 
demonstrated by others, identification 
of the detergents in the solutions can 
made on fou 
types of anionic surfactants. 

Studies on the effects of synthetic 
detergents on coagulation indicate 
wide variation. The active 
agents 1n greatest use have no adverse 
effect up to 10 ppm concentration but 
interference in alum coagulation of 
water is caused primarily by the com- 
plex phosphate builder compounds in 
the detergents Removal of detergents 
from water is reported from Chicago 
as a difficult problem. Various mate- 
rials such as alum, chiorine dioxide. 
sodium silicate, bentonite, activated 


be made. Tests were 


surface 
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PHILADELPHIA, like numerous other cities, has an honest-to-goodness program of 
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recent ¢ Xperin nt 
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Decrease 
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Some serious pitti 
) rate isa function ot 
ised to some power as 
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ation in use of Magi 
s has been adopted in Los 
the most economical meth 
of protecting steel tanks mm cor 
junction th coal tar 
s and installation methods 


have ce veloped 


enamel paint 


ing. Desigt 


mace 11} 
bole feed 
1937, the 
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Each 
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(sreat strides have been 
demineralizing water to1 
water al since 
ratio of multi 
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has its ily 


problems of 


system intages 


advantage Orn resins 


defects tion and control 


still exist 
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Hydrazine. for dissolved 


removal from boiler feedwater, is be 


oxygen 


ing used successfully in several high 
pressure steam plants (1350 
to 2500 psi). Seventy-six pounds of 


pow eT 


hydrazine replaced 3600 pounds of 
sodium sulfite in treating 46 million 
pounds of feedwater daily. Labor 
cost was also reduced 

Reduction in corrosion by careful 
small water and 
hoilers can be obtained, by 
dissolved gases through boiling of 
the water and by adding sodium sul 
fite occasionally as make up water is 
added. 

Baylis reporting from seven years’ 
filtration of low turbidity Great Lakes 
water says that 5 gpm per square foot 
filtration rate produced excellent wa 
ter. Turbidity of the 4 to 5 gpm filter 
not 


operation of steam 


releasing 


measurably greater 
The filter 
run is inversely proportional to the 
filter rate. He suggests that cotton 
plug filters, for measurement of coag 
ulant in effluents, should be 
on all rapid sand filters, especially 


effluent is 
than from the 2 gpm rate 


installed 


those operated at the higher rates 
Hudson, in an excellent treatise on 
“The in 
filtration 
foot 


filtration rates, concludes 


discriminate adoption of 


rates above 2 gpm per square 
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to courtesy of C. |. Pipe Research As 


water main improvements under way 


they 
been 


should not be encouraged but 
may be adopted if there 
sufficient experience to establish limit 
ing values of the filterability index. 

\n excellent the theory 
of sedimentation and some economic 
studies on mechanical sludge removal 


has 


review oft 


have been presented. It 
dent that inlet baffling 
control, and the effects of 
still items to contend with in 
mentation basin design and operation 


Is quite evi 
outlet 
wind, 


and 
are 


sedi 


Distribution 


\n interesting 
problem of population growth fore 


ipproac] to the 


casting has been recently published. 
This paper, based on Stewart's popu 
lation theory, is a addition 
to the sparse knowledge in an impor 
tant field. The work has been applied 
Manchester, Buda 
and \ngeles. 


wel One 


to cities such as 
pest, Melbourne, 

Water consumption 
been and are being continued in some 


|_os 

studies have 
Some excellent 
Baltimore. 


cities in the country 
work has done in 
These data, some published 
and still being collected and 
analyzed, will prove beneficial in fu 
ture distribution system designs. One 


been 
already 


soine 


author has pomted that it is necessary 
for the industry to pay more attention 
to the lines the mains 


service trom 
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f Price Brother 


CINCINNATI makes important trunk main extensions, employing 30 and 36 in. prestressed concrete pipe 


into the customer’s home. Failure of 
service piping to deliver the required 
water at a reasonable pressure re 
well-de 


and 


duces the effectiveness of a 


signed and operated system 
makes no friends for the water utility. 
Residential development in hilly areas 
in many cities is causing severe hy 
draulic problems in pumping station, 
surge control, pressure, storage, and 
The use of 
and re 


both stationary and movable, 


distribution main design 


pressure and flow meters 
corders, 
by numerous cities and analysis of 
the data obtained, in aiding in devel 
booster sta 
tion and main design. Many 


concel ned 


opment of better storage, 
small 
with 


cities are seriously 


these matters 

Difficult anaytical and procedural 
developmental patterns will appear 
with the impact of the new highway 
program. The effect of the program, 
will create new problems for the man 
ager, utility designer,and the operator 
Residential pumping stations, central 
ly controlled, and completely auto 
matic, are realities. Their exter- 
nal appearance and internal noise sup 


now 


pression require good choice of pumps 
and equipment and good architectural 
design to develop better public rela 
tions 

Due to the interest in control sys- 


tems and the development of valves 
and controllers for other industries, 
numerous articles on valves of several 
kinds have recently appeared. Simi 
larly new methods of measuring flow 
and pressure, (particularly electrical 
ly and magnetically) have been de 
veloped or modified. These .activities 
of generic research on information 
transfer and control and re-examina 


old 


practices, are stimulating and speak 


tion of theories, designs, and 


well for the determination of our in 
dustry to develop better control and 
operational devices. 

One would imagine that research 
in pipe materials, pipe coatings, and 
linings, pipe joints and jointing ma 


terials, main disinfection and pipe 


would by now have been 


The 


laving 
down. seems 


true in 1956. 


slowed reverse 

rhe field of pipe and equipment 
inanufacture, joints, laying practices, 
locations and new construction was as 
active in 1956 as ever. Numerous re 
ports have been made of the large 
pipe line and filtration plant expan 
sion, constructed or projected in 1956, 
the North American 
countries, but also in South Ameri 
can and South Africa. 


not only in 


New Plants 


Many filtration plants have been 
constructed recently, and reported in 
1956, and numerous utilities, large 
and small, are designing such plants 
or have plants under design for con 
struction in the near future. The 
newest Miami 40 mgd softening and 
filtration plant is now in operation. 
The filters are operated at 3 gpm pet 
square foot. Diesel pumping units are 
used in the plant and in the well field 
supply. With these engines all the 
electrical supply for plant operation 
can be developed at the plant during 
emergency Operations. 

The St. Louis County Water Com 
pany completed in one year, from 
design to operation, the North County 
36 mgd filtration plant. Presedimen 
tation, primary and secondary floccu- 
lation and sedimentation are followed 
by 3 gpm per square foot of filtration. 
One of the six filters is provided with 
experimental suspended solids contact 
stabilization. 

Extreme urgency of water shortage, 
caused by uranium, coal, oil, gas, and 
helium discoveries, influenced the 
City of Farmington, New Mexico, to 
construct a 4 mgd filter plant in three 
months. This plant was built of sheet 
steel and concrete. As in so many of 
the plants this year, every advantage 
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MAGNETIC flow-meters are very new: this one is being 
tried in Chicago's South District Plant 


recorders 


was taken of automatic 

and controls 
The designers of the Lynchburg, 
plant, to conserve one hundred 
trom 


feet of head the mountain res 
| to vertical design of 


resorted 
filtration plant, making use 
vertical coagulation tank, 
with flocculation tanks 
suspended in the top of this tank and 
filter units on the sixth floor. The 
Water Department offices, labora- 
tory, meter shop etc. are housed on the 
lowet Special attention 
paid in this design to the architec- 
tural features, since the plant is located 

area. No statement 
was made in the article for renting 
the roof for a penthouse or night 
club, but there is the possibility of 
and tele 


crvotl 
new 
i large 

mec hanical 


was 


7 
roors 


in a residential 


leasing the roof for radio 
vision broadcasting 
Indianapolis converted the 
sand filter part of the White 
lreatment Plant into a rapid sand 
filtration plant. The filter basins were 
converted into mixing and sedimenta 
tion over the old 
filters was retained, with the expecta- 
tion of achieving better sedimentation, 
algae control and chlorination. The 
filter piping and control are designed 
rate of 3 gpm pet 
beds are, however, 


slow 


Rivet 


basins The roof 


overload 
square foot. The 
designed for the nominal 2 gpm pet 


for an 


square foot. Stationary orifice type 
mas 

the 
load evenly over the six filters. Rate 
of-flow is transmitted 


pneumatically 


surface wash is being used. A 


ter control rate-setter spreads 


and head loss 


Instrumentation 
and Automation 


In recent years many improvements 
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RS 


courtesy of The Foxboro Co 


and developments of new control sys- 
tems for water plants have been 
achieved. A good start has been made 
in the water filtration plants, particu 
larly in the last three years. The rec 
ord of the design of automatic control 
systems for domestic water filtration 
plants during 1956 was excellent. As 
in many new developments, there are 
problems still unresolved. The ques 
tion of automatic control must be 
weighed in each individual design. 
The water superintendent or operator 
is still responsible for furnishing a 
potable water—a burden which does 
not rest lightly on any man. 

One of the outstanding instances of 
automatic control of a filtration plant 
is at the Broadside plant in Scotland. 
All operations at this plant are con 
ducted from a main panel center by 
means of a sequencer using standard 
telephone relays. This sequencer con 
trols the filter order 
of indicated lost head, provided twen 
ty minute delay before starting the 
next filter if needed; provides means 
of varying duration of filter bed air 
scour, for electricity failures, manual 
selection, alteration in sequence of 
washing filters already in queue, 
warnings, and assurance that 


washes in the 


each 


operation 1s complete before the other 
starts. In addition, the output for each 
filter is governed by its 12-inch mod 


ule automatic flow controller which 
can be set to any desired output and 
maintains this output irrespective of 
the variations in the filtering head 
loss. 

By means of conductivity differ 
ence, automatic control of chemical 
coagulation may be possible. Basis for 
this research is the reaction of alka- 
linity of the water with the weak acid 
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FILTER BOTTOM of new non-corrosive “Criscrete" con- 
struction being tested for uniformity of wash distribution 


alum. Conductivity is used to measure 
the end point. By using conductivity 
difference, the changes in conduc 
tivity of the raw water, the 
of dissolved gases and dissolved solids 
is said to be eliminated. 

Comparative tests on the relative 
efficiencies of diatomite filtration and 
conventional sand filtration were made 
on the same water for several 
years. Comparisons of the cost of con- 
struction and operation have been pre- 
sented, and these studies are being 
continued. 

Experimental results of chlorinat- 
ing deep anaerobic stratified waters 
in Los Angeles reserviors are en- 
couraging as a palliative warm season 
treatment for taste and odor control. 


effect 


raw 


Fluoridation 


The fluoridation of water supplies 
throughout the country has been sub 
jected to considerable voting and vo- 
cal criticism in the country, during the 
year. No tallies of the population 
served are available at this writing. 
Several articles have appeared, how- 
ever, on the techniques of applying 
fluorides to water and safety practices 
in the handling of such materials. 
Several large cities and numerous 
smaller ones, are using hydrofluo- 
silic acid. In the field of steam genera- 
tion, the effect of flourides in 800 psi 
steam boilers up to concentration of 
62 ppm is not appreciable. At 1400 
psi pressure, specific conductance in- 
creases with pH value and decreases 
with an increase of fluorides. 

Removal of crenothrix bacteria 
from mains and procedures in disin- 
fection of mains with chlorine are 
additions to a long list of practices 
which have developed the art of main 





urtesy of M 


AUTOMATIC chemical dosage control at Macon, Ga., is 
being attained through instrumentation and automation 
with resultant chemical savings 


disinfection to such a satisfactory 


level. 


Laboratory Procedures 
excellent 


sugges 


taste, 


Chere are many 
tions in numerous 
odor, and algae control. The use and 
care in handling the numerous alg 
cides, published tests of algicides, de 


papel Ss on 


velopment of aquatic laboratories and 


procedures, colored charts of algae, 
special microscope slides for algae 
counts and algae surveys, have been 
added to this expanding and interest 
ing field of endeavor. 

Derby and Taras recently appealed 
to users of Standards Methods, 10th 
I-dition, for their evaluation and criti 
and old methods in 
and other 
urge all 


cism of the new 
laboratory practice. 
committee 


Chey 
members otf the 
scientists and laboratory personnel to 
write of their with the 
test proceedures 

Such experiences have already 
found their way into print in the form 
of articles and editorials, particularly 
those advocating the use of the mem 
brane filter for bacteriological exami 
nation of waters. Advantages and. dis 
advantages of the method have been 
evaluated. Several 
developing statistical data on com 
parative methods and others on modi- 
fications of the proposed methods and 
materials have added in 1956. 
Field kits for the use of membrane 
filters for examination of the bac 
teriological, chemical, and physical 
qualities of water are now available 


experiences 


studies, some on 


been 


Large reductions in time of incuba- 
tion for Esch coli may be achieved in 
the future if preliminary results are 


nneapolis-Hor 
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confirmed. This method is based on 
passing the carbon dioxide, produced 
by Esch coli in lactose broth labeled 
with C', through a paper fiber pad 
moistened with a saturated solution of 
barium hydroxide. The radioactivity 
is then measured in a gas flow Geiger 
counter. This excellent 
approach to resolve a time consuming 
task. 

Chlorine residuals can be accurate- 
ly determined by amperometric titra 
tion and continuous residual chlorine 


suggests an 


recorders have been developed after 
long experience. 

A joint committee on “Uniformity 
of Methods of Water Examination”, 
composed ol representatives of 
\PHA, ASTM, ASME, FSWA, 
U.S. PHA, AWWA, and the U.S 
Geological Survey formed in 
1956 to secure uniformity of content 
and terminology of methods of exami 


Was 


nation by various groups. 


Desalting and 
Removing Radio Activity 

Cost analysis of various methods 
of development of usable water from 
low saline waters indicates that the 
electri ulialytic process for deminerali 
zation is the most economical at pres 
ent. These costs do not compare with 
the lower production costs of the con- 
ventional water treatment processes 
of the waterworks industry. Much 
research is needed before these high 
costs are reduced significantly. Com 
pressive distillation of sea water on 
ocean vessels has been vastly im 
proved since the war by development 
of an expansible labyrinth to reduce 
steam losses from the compressor 


Photo courtesy Buiiders-Providence inc 


CONTROL panel and instrument board for filter contro! 
in the speedily built North County Filtration Plent of the 
St. Louis County Water Co. 


:ffective removal of radioactive 
isotopes from water by conventional 
coagulation, sedimentation, and filtra- 
tion does not look too promising at 
present. Certain radioactive isotopes 
ot relatively long half life can produce 
serious health problems. Removal of 
some of these to a point where they 
are below the maximum permissible 
concentration presents real problems. 
Considerable work on laboratory scale 
has and is being performed, and the 
water works industry, fortunately, is 
to be represented by \WWA at the 
next nuclear congress to be held by 
the Engineer’s Joint Council in Phila- 
delphia, Mar. 6-11. 

Research in the water supply field 
of a basic nature is being promoted 
or undertaken by the U.S. Public 
Health Service; universities, private 
laboratories, and the AWWA. Mo- 
mentum has been gained in 1956 
which will extend our knowledge in 
many phases of water treatment, con- 
trol, quality examination, hydraulics 
and hydrology. Some of these studies 
are already under way. 


With Appreciation 


The writer wishes to thank the 
many fine men who, at section con- 
ferences have added so much to the 
picture of water supply in 1956. Not 
to have mentioned all worthy papers 
and their authors is unforgiveable, 
but the writer craves indulgence at 
this time and begs as the reason the 
limits placed on this review and heavy 
schedule of activities both in the office 
he is privileged to hold in AWWA 
and educational and State water re- 
sources activities. 
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METER test operations, Philadelphia Meter Shop 


Philadelphia's Incentive Pay Plan 
Boosts Meter Shop Output 


Philadelphia first to adopt incentive pay plan as feature of 
meter-shop reorganization on a production line basis. 





RIOR to 1918, there were few - 
sme meters in Philadelphia. At . by G. E. ARNOLD 
7 sear " “i osha pe “aber Ste Mr. Arnold is General Superintendent of Water 
Works at Philadelphia, Pa. 
He has a right to be proud of the accomplish- 
ments of the Philadelphia Water Dept. since he 


became its operating head and Samuel S. Baxter 
became Commissioner of Water. 


the City yuncil in that year re 
quired that all new construction built 
in Philadelphia after that date be 
equipped with a meter on the water 


service lin Later, another ordinance 














required that all commercial and in 
dustrial establishments be metered 
regardless of ag By 1952. there unmetered services were in resi- entire city which meant the installa- 
were more than 300,000 active water dences older than 1918 and were’ tion of water meters on the 180,000 
services in Philadelphia of which  cattered throughout the city. water service lines then unmetered. 
about 320,000 were metered and During 1952 the decision was At the time the decision was made 
180,000 were unmetered. All of the made to complete the metering of the to complete the metering of the city, 
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WATER DEPARTMENT 
METER DIVISION 


METER CHECK-OFF LIST 











&. 6. BEARING 














METER check-off list used by 
the meter inspectors for or- 
dering replacement parts 


all water meters 


installed or re 


\Vater Department 
employee Prior to this time meters 
installed by plumbers with 


moved 


had been 
the Water Department employees en 
removal or reinstalla 
required 
not popular in 
as and resulted in a law suit 


gaged o1 


tion meters repairs 


Is1O! was 


lit was filed against the City 
the Water Com 
missioner, contending that the City 
and the Water Department were de 
priving plumbers of business enter 


officials, particularly, 


by insisting that consumers buy 
from the City, and that 
the Water Department make the in 
stallations, contending that the re 
quirements of the Water Department 
regulation on universal metering were 
inatory and that the City was 
violating the Constitution of the 
United States and that of the Com 
monwealth of Pennsylvania. 


prise 
meters only 


discri 


The trial occupied several days of 
testimony and became quite involved 
The Court handed down its 
decision on June 17, 1954 reciting 
thirty fact. all thirtv of 
which were favorable to the position 
f the Citv and the Water Commis 
as defendants in the case 

The decision of the 
was appealed to the State 
( ourt l heard by 


and Was 


| owe! 


findings of 


sione! 
Lower Court 
Supreme 
the high 
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STOCK ROOM, with clerk filling meter inspector's order by placing 
replacement parts in meter pan 


court in January, 1955. The State 
Supreme Court handed down a de 
cision upholding in full the findings 
of the Lower Court and Universal 
Metering was resumed. Our schedule 
calls for completion of the metering 
of the entire City by June 1, 1957 

This case for reference purposes 
is listed as 2D&C24761. It j 
Pennsylvania 399 


Was al 


firmed in 382, 


The Meter Repair Program 


\n entirely new concept of water 
meter repair was instituted about 
three years ago in Philadelphia and 
has resulted in a vast increase in 
the number of meters repaired, with 
out increase of the number of person 
nel required and at a considerable 
reduction in overall cost. 

In 1952 there was a larg 
of unrepaired meters still in service 
on consumers’ premises in Philadel 
phia. These meters totaling about 
30,000, were supplemented by an ad- 
ditional 5,000 meters in the Meter 
Repair Shop awaiting repairs. These 
meters were being repaired at the 
rate of about 400 a week. The cus 
tomary procedure, then, was for each 
repairman in the shop to service a 
meter in its entirety by himself; in- 
cluding dismantling, cleaning, and 
repairing. 

In 1952 a 


sultants was 


back le aS 


industrial con 


review 


firm of 
emploved to 


the operation of the Meter Sh p and 
to recommend improvements. As a 
result of their survev, the Meter Shop 
vas re-organized, 


new equipment 


purchased, a new procedure estab 
lished and the employees placed on 
in Incentive Plan. This is be 


lieved to be a complete innovation in 


Pay 
compensation of municipal employ 
but it has proved well its worth 


Philadelphia 


ees 


Replacement of Meter Parts 
Now, as the 


Repait 


meters come into the 
Shop, the necessary records 
are taken and then the meter moves 
break-down bench where the 
main case bolts are removed with a 
wrench known as an impact 
wrench. Following this, the meter is 
disassembled and all of the parts 
placed in a square steel pan about 2” 
deep and 15” square Portions of the 
then an acid dip to 
emove scale and grease, after which 
parts are rinsed and then 
the meter and-parts go to an inspec 
t.on bench. Here the inspector care 
fully examines each part of the meter 
to determine whether it 
must be discarded. As he 
discards a meter part he makes a 
mark on the checkoff repro 
duced herein, and the remaining parts 
of the meter, with the checkoff sheet, 
are put in the steel pan and rolled o1 


to a 


powe! 


meter are fiven 


the clean 


can be re 
used or 


sheet. 
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CONVEYOR carrying repaired meters from assembly benches to the test benches. 


nts the stockroo1 
ration 1s a 
the 


system 


ope 
repalt 
The 


, 
t 
must be thoroughly experienced at 
, 


know his business, if new metet 


to be 


1 1 
ass mble d ont 


wasted or a eter 1 
fall short 
to he 

dismantling and re-assembl\ 


Che stockroom clerk 


to on 


test bench and have returne 


for 


uses 


REPAIRMAN a 
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par 


inspector 


id 
ts 


the 


d 


the 


the 
properly 


checkoff list to place in pan, a 
marked 


he complete meter with 
then 


part for each one 
the list 
old 


window where 


or 
the 
to a 


travels 
the 
meters 


and new parts 
the 


ove! 


men 


the 


on 
take 
The 

keeps the checkoff li 
them at the 


nv* records 


repair bench 
clerk 
totals 
for 


for assembly stockroom 
| 
and 


day 


sts 
end his 


ntory 


# an assembly bench. 
backgr g with mete 


1957 


u 


The Repair and Assembly Bench 


The at the 
put the meters together, gives them 
a quick water and air test to see that 
they are operating properly, and then 
places them again in the steel pans 
following which they travel on a 
conveyor to the test bench. All meters 
are given a thorough test and any 
meter not meeting the test re 
turned for correction to the man who 
assembled it. After test, the meters 
are rolled on another conveyor to the 
paint spray booth. they are 
given a coat of paint and then placed 
on racks to be installed consum 


ers’ premises 


man assembly bench 


is 


where 
in 


summary, the meters move 
the shop 
No one has to carry a 


or ten feet 


In 
through 
line basis 
ter meter more than five 
in the shop. They move from 
process or location to another by 
gravity roller conveyors, each meter 
heing kept to itself in its steel pan. 
Each step in the operation is per- 
formed by one man who is especially 
trained and qualified for that step. 
We are currently repairing about 
1.400 meters a week in the shop with 
the same number of employees that 
formerly repaired 400 a week, and 


on a_ production 


Wa 


one 


the repair work is being satisfactorily 


done, 








OLD METERS are dis-assembled with impact wrench for 
removing case bolts. 


The Incentive Pay Plan 
devel 
the in 


One of the most 
opments in connection 
creased production in the meter shop 
plan on which 

Time 


important 
with 
is the incentive pay 
most employees work studies 
were carefully made of each opera 
tion and a standard established 
that operation. The standard minute 
is a OO second minute and each oper- 
i credit in seconds and 


fe iT 


ation receives < 
fractions to make up the total amount 
of work that a man should be able to 
do in 60 seconds. If he exceeds this 
hasic standard, he receives additional 
pav for the extra work done, in ac 
cordance with the established stand 
ards. If a man fails to meet the stand 
ard, he standard pay re 
gardless of hut if a 

falls the 
given another as 
It was this guar 
which 


receives th 
his 
consistantly 
he is 


defi 1ETICS 
man below 
standard. 
signment or let go 
antee of the 
hrought about approval of the plan 
bv the union 

In determining the standards, con 


basic ware 


sideration was given to the difficulty 


different makes of 


receiving a 


on 
meters 


of the work 
meters 


larger basic standard for certain steps 


some 
than other makes of meters Records 
are kept of each man’s operations 
each day, the total t 
minutes of effective work he has pro 
considered 


and number of 


duced during the day are 
in making up his daily wage. Field 
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SPRAY PAINTING 


operations of and instal 
ling meters, or making minor repairs 
on the consumers’ premises, are also 
an incentive pay basis. Credit is 
given for each operation performed 
by a field man. For example, he re 
a certain credit for a “no-re 
sponse” when there is no one home. 
He receives certain credit for remov 
ing an old meter and installing a new 
one, and he receives certain credits 
for minor repairs such as re-packing 


removing 


on 


celves 


OUTPUT 


of repaired and tested meters which 
move into storage. 


a stuffing box. Reasonable driving 
tune is allowed in moving from one 
job to another. Each installation crew 
is given a larger volume of work 
than they can accomplish in one day 
so that there is assurance that they 
have plenty of work to keep them 
busy during the day. Shop and field 
inspections are made on a spot-check 
hasis to see that the work is properly 
done 

The basi 


pay standards were ap 


LARGE METER under test in shop. Incentive pay does not apply in large 
meter repair and testing for reasons given in text. 
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Civil Service Commis 
Deen revised once since 
instituted. In 


standards were 


riginall, 
basi 

d others de reased as a 
operating experience undet 
plan. So far as is known, 
incentive pay plan in 
municipal water sys 
vorking satisfactorily 
the men 
ounting to 20! 
and the 
greatly m 


earn ae 


volume of 
lone has 
n over-all reduction in 

repeat, the work is 
ire not handled un 
becaus« 


plan 


€ pay 
riation between makes 
the repalt 
Both field 


iandling large meters 


work which 


and 


shop 
classification schedule 
er standard pay. The 
pay plan 
not 


incentive 


large meters does 


practical 


What it Has 
Accomplished 


\ together thy | 


PHILADELPHIA'S PAY PLAN BOOSTS 
and new method of has 
tripled the number of meter repairs 
made per month in the shop, and has 
improvement 


operation 


also resulted in a vast 
in field operations. \Within two years 
alter the incentive pay plan was in- 
stituted and the procedure in 
the shop started, the bac klog of meter 
complaints was wiped out, and today 


the Meter Shop is pracically current 


new 


with service work 

Prior to 1953 had 
been brought into the shop except on 
they had 
were leaking or m 
result, there are 
meters in the 
system never been in 
spected or repaired. In 1954, a rota 
tion schedule was established under 
which all meters will be brought into 
the shop for repair at least once in 
It is felt that this rotation 
better mete 
and a definite in- 
Many of the old 
found to be 


meters never 
complaint, indicating that 
either stopped o1 
bad order. As a 
many thousands of 


which have 


ten years 
schedule 
ing ol the 


In revenue 


will result in 
wate! 
crease 
meters brought in are 
non-registering at the low flows. Be- 
cause the meters had been neglected, 
the cost of repairs is higher than it 
would be for meters kept in good 


condition. The labor is verv little 


OUTPUT 


more in cost, but the parts are run- 
ning considerably above the average, 
due to the bad conditions of the 
meters. We are currently finding that 
the labor costs for repairing a 5% 
inch meter are $1.75. Before the new 
instituted, the labor cost 


plan was 
was $3.50 on the 


for these 
average. 

Philadelphia is now completing the 
metering of the entire city and will 
very shortly have over 500,000 active 
metered accounts. The Universal Me 
tering program has been previously 
described in other articles. The devel- 
opment of the Universal Metering 
program, together with the re-organ- 
ization of the Meter Shop and the 
schedule of rotating meters, has re- 
sulted in definite improvement in the 
over-all metering practice in Phila- 
delphia. Substantial increases in rev- 
enue are resulting from the new me- 


repairs 


tering program, and meters are cur 
rently being kept in good repair. 

Anyone interested in our meter 
shop reorganization, or Incentive Pay 
Plan in the metering program, 1s 1n- 
vited to come to Philadelphia to in 
spect our operations and obtain more 
details than could be given 1n an ar- 
ticle of this length. 





Adkins Joins John Hawkins as 
Ass't. Sup't. of Water at 
Greenville, S. C. 
Wilham \W. Adkins, 
Director of Utilities at Burlington, 
has been appointed Assistant 
Water at Greenville, S. ¢ 


to recent 


until recently 


announcement by 
Hawkins, the 


lhe \\ iter Dep't 


Sup't of 


\ir. Adkins, a native North Caro 
a graduate of N. C. State 
He was Asst Supt. of Utih 
\shboro, N. C. before moving 
as Supt. of Utilities 
member of the N. ¢ 
Div. Water Works 
served as chairman of the 
that 
elected president of Ashe 
Kiwanis Club. This vear Mr 
further recognized for 


linian, 1s 
College 
tres at 
to Burlington 

\s an active 
Section of the 
\ss’1 he 
Section in 1951, the same year 
he Was 
horo’s 


Adkins 


Was 
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his acumen as a wate! works man 
age! by being cited for the Geo. W 
Fuller Memorial Award which he will 
receive at the 1957 Convention of the 


\m. Water Works Assn. at Atlantic 
Citv, May 12-17, 1957 


Meter Maintenance Program 
Materially Increases Revenue 
at Hollywood, Fla. 


(According to Bennett R. Bolen, 
Director of Finance, Hollywood, Fla 
an organized program of meter main 
tenance has resulted in increasing the 
city’s revenue from water distribution 
by nearly $75,000 in one year, while 
also reducing water waste 

\n increase in unaccounted-for wa 
ter led to a survey in December, 1953, 
which showed nearly half the meters 
out of order. A heavy percentage of 
the trouble was traceable to sand in 
filtration which followed extensive 
contract work on water lines. 

\ water department employee was 
selected to attend “ manufacturer's 
meter school in Atlanta for training mm 
\s the repaired me- 
were sub- 
many of 


repair methods 
ters became available, they 
stituted for other 
‘which were found to be recording less 
water than was flowing through them 


meters, 


rida Municipal Record.” 


From: “The Fl 


1957 


Concentric Orifice Diameters 


(Formula Corrections) 

The artilce on “Concentric Orifice 
Diameters,” and their determination 
for fluid flow measurement, by Alex- 
ander Goldstein in our November 
1956 issue contained some typograph- 
ical errors which the author has 
called to our attention. Will the read- 
ers having an interest in Mr. Gold- 
stein’s article note the following cor- 
rections in their copy 


(2c) 


should 


formula 
sign 
deleted from 
three in the 


line 11, 
radical 
line 


BP. Sas, oof. 6 
The h/p under the 
be hp, the division 
only this formula of the 
group 
P. 515, col. 3, line 17, formula (3c) 
The h/p under the radical sign should 
be hp, the division line/deleted from 
only this formula of the three in the 
group. 

P. 518, col. 1 

Greek letter 8 
P. 520, col. 1, line 8, the —'™% should 
be up about %& inch to represent a power 
exponent 

P. 521, col 
be inserted 
0.6052 « 140 


line 5, the B should be the 


x0.6052 should 
0.9972 » 


line 8, 
after 0.9972_—ie, 


1.494 


Satisfaction 


He is a man of sense who rejoices 
in what he has, and does not grieve 


E pictetus 


for that which he has not 





Sometimes the Customer is Right! 


An open letter from one superintendent to another 


Dear Bill: 


The other night at our district as 
| told you | 


file of letters from 


sociation meeting would 
look through my 
unhappy customers tor a couple of 
illustrations of what happens when 
careful consideration is given to the 
reason a had 
a complaint. We both agreed that he 
hap 


customer for making 


squawked because something 
pened to him that he didn't like and 
that it’s up to us to find out whether 
he was justified in doing so, or not 
a good possibility that he 


s | think bot] 


There is 
had some justification, a 
of us have found out 

\s you know, there are times when 
as it did the 


instances our 


a meter reads the same 
month before. In such 
billing policy was, and stili is, for that 
inatter, to base estimated usage on the 
average of the previous three months 
consumption and bill for that as the 
fairest procedure 

Our mistake, if that’s what you call 
give the customer a_ bill 


> 


it, was to 


having the same overall appearance 


which the meter shows 
added the 


previous 


as one, on 
registered use. We esti 
mated consumption to the 
month's meter reading and put the as 
sumed present reading we got into the 
billing machine. In fairness to us, | 
will say we used a symbol next to the 
that :ndicated the bill 


was an estimated one 


dollar amount 


One of our customers must have 
been allergic to estimated water bills, 
though, for the day he got one he 
dashed off a blue ribbon winner of a 
letter, telling us that from now on he 
wouldn't put any faith at all in the ac 
curacy of our billing and refused to 
believe we read his meter, or anyone 
for that 
did he have a meter reading on his 
bill that didn’t begin to check with 


what he could see with his own eyes 


matter, because why 


else's, 


on the meter register. Such goings on 
confirmed his definite knowledge that 
our meter readers read everybody's 
meter from a bar chair in the neigh 


borhood heer joint—etc., and so on 
To top it off, he had proof, if he 
that he had 


town for longer than the period coy 


wanted it, heen out of 
ered by the bill and, to be safe, had 
turned off our curb stop before he 
left. 
We 


course 


bad 


were of 


were in a position, ol 
little 


effect because this customer was con 


’xplanations 


vinced we wanted to get to his pocket 
Right then and there it was de 


bill” 


book. 
cided to change our “estimated 


procedure. 


We Change Our System 


Thanks to him, 
point to call him up and tell him about 


and { made it a 


it, we now show no figures on an 
than the dollar 


amount with the appropriate symbol 


estimated bill other 
In addition, we stencil a notation on it 
with our addressing machine that says 
bill. Your 
meter did not operate this month. A 
will call to 


“This is an estimated 


service man investigate 
the reason.” 
Thus, 


fault, no 


if the meter mechanism is at 
fictitous 
If the 


because the 


“present reading” 
did not 
customer 


can haunt us meter 


operate only 
used no water, we have a reasonable 
and acceptable explanation and an ad 
justment slip will reduce his Inll to 
the monthly minimum. 

This procedure tells the custome 
did not 


gets a 


noticed his meter 
\long with it he 


sample of our operating efficiency, 


we had 


register. 


because we always try to be out there 
checking the meter on the same day 
his estimated bill arrives. 

and 


with meters 


billing, several complaints, of the same 


In connection 


blue ribbon character as the one | 
just mentioned, made us change part 
of our meter reading procedure. 
These were, that our meter readers 
sat in their truck or on the curb at the 
street corner and wrote the readings 
for the entire block in the meter book, 
presumably from memory or by guess 
work. One fellow wanted to hire one 


of our boys for a TV appearance as 


“a memory expert,” saying that if 


he could remember twenty-five or 
thirty numbers of the size of meter 
readings he was missing his calling 
and both of them were losing money 
as a result. 


We 


previous from present readings to get 


knew they were subtracting 
the consumption, for each house on 
the block all at one time, which was 
all right saw the 


with us until we 


customer reaction to it. So we in 
structed our boys to make their sub 
tractions on the spot immediately 
after getting the new reading. 


did, but all 


was that we began getting complaints 


They that came of it 
about how our boys would stand ovet 
the meter box and write meter read 
without bothering 
look at the 


ings in the book 
to lift the 


(ne 


box lid and 


meter. said they must 


have X-ray eyes. 


woman 


Realizing we couldn’t win, we de 
cided that since we always machine 
check the field 
billing, we would let 


subtractions, before 
that be it 


stop having the meter readers do the 


and 


subtraction in the field altogether. If 
nothing else was to be gained, at least 
read 


route would be 


than 


a meter 
quickly 


found 


more 
before. However, we 


have that complaints about 
guesswork meter reading have now 
dwindled to the point where we rarely 
get any 

out 


what I said the other night: that no 


These two illustrations bear 
unwarranted, how far- 
fetched or unjust it might be, each 
complaint is caused by something we 
do not do. If 
change of methods will eliminate the 


the complaint we should 


matter how 


do or we find that a 
cause of 
make every practical effort to make 
the change and thus remove anothe1 
source of customer dissatisfaction 


Yours, Hank 


Contributed by Henry Wilkins, Distr 
Mer. Texas Water Co., Houston, Tex. 
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Activated Silica Preparation 
by Continuous Processes 


\CTIVATED SILICA can 

be produced successfully ona con 
Today, the time-and 
ing batch methods are 
ulthough it must be a 
| that continuous activation 
various reagents has 
irally from the old batch 
\ctivated silica as 
been shown to be 


ly , 
Dasis 


a coagu 
remark 
bility to assist in the clari 
warm o1 turbid or 
face waters. Properly pre 
ipplied it can reduce the 


cold, 


sand filters by forming a floc 
ride out hydraulic surges 
| or sludge blanket type 


use of activated silica 


benetits to be derived 
is a coagulant aid are 


preciated, it is desirable 








by V. W. LANGWORTHY 


Mr. Langworthy is Project Engineer of Omega 
Machine Co., Div. of B-I-F Industries, Inc., Provi- 
dence, R. |. In this article he discusses the fun- 
damental factors of continuous process prepa- 
ration of activated silica. 








to know more about additional factors 
involved. This paper discusses equip- 
requirements, operating tech 
characteristics of the common 


ment 

niques, 
activating agents and elements enter 
ing ito control of the activating proc 


Css 


Equipment Requirements 


necessary that accurate con 


maintained over the raw sodi 


It is 
trol be 
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Fig. 1. 


FLOW diagram of continuous silica activation by acid salt. 
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um silicate and activating agent to be 
used in the process. For this purpose 
equipment of choice is a positive dis 
placement type pump, which must 
have reproducible accuracy and be 
capable of adjustment while in op 
eration. Capacity and range of the 
pump must be compatable with other 
items of equipment employed. 

At least one water meter should be 
provided to establish a known 
centration of raw sodium silicate and 
activating agent. Variable orifice 
meters of the rotameter type have 
proved satisfactory for this purpose 

The importance of intimate and 
complete mixing between raw sodium 
silicate, activating agent and dilution 
water cannot be over-emphasized. 
The success or failure of the activated 
silica process largely depends on ef- 
ficient mixing of controlled quantities 
of reagents at the proper concentra- 
tions. Hydraulic, mechanical or air 
mixing may be selected. Air mixing, 
however, may introduce troublesome 
reactions and likely will entail the ex 
air compressing 


con 


pense of auxiliary 
and control equipment 


Aging 


In order that a properly prepared 
activated silica sol may reach its 
maximum activity, a period of aging 
must be provided. Experience in the 
laboratory and on plant scale has in- 
dicated that aging requirements vary 
with the relative strengths of acti- 
vating agent used in relation to a 
given volume of raw sodium silicate. 
In general, the higher ratios of acti- 
vating agent per unit volume of raw 
sodium silicate require less aging. It 
been observed in rare in- 
stances, that 
silica sol may not be required to im- 


has also 


formal aging of the 





prove coagulation in some raw 


waters. To produce a sufficiently ac 
tive sol for most water treatment 
problems it is practicable to employ 
an aging period of approximately ten 
minutes by adjusting the strength of 
the activating agent to the point of 
greatest observed effect on floccula- 
tion. 

Equipment for continuous silica 
activation should be supplied with ag- 
ing capacity. This capacity should be 
sufficient to retain the sol at aging 
concentration for ten minutes when 
the rated maximum amount of acti- 
vated silica is being produced. For 
example, if the total volume of raw 
silicate solution and solution of acti 
vating agent is 10 gallons per minute, 
at least a 100 gallon aging capacity 
vessel or chamber would be required 
to detain the sol for a ten-minute ag 
ing period. 

Adjustable features should be pro- 
vided in the aging unit so that ten- 
minute aging can be assured at all 
rates of activated silica production. 
Inasmuch as the process is continu- 
ous, aging equipment should be de- 
signed to minimize short circuiting 
and permit aging time adjustment 
without interruption to the process. 


Transferral 


The final item of equipment in con 
tinuous silica activation is that em- 
ployed to conduct the active sol to the 
point of application. Gravity is the 
preferred means of delivery, but 
pumps of many types can and are 
being used for this purpose at nu- 
merous installations. The importance 
of liberal dilution of the activated sili 
ca sol for delivery to the point of ap- 
plication must be recognized. The 
tendency for objectional silica gel to 
form is virtually eliminated when the 
10 minute aged sol is diluted. There- 
fore, the volume of sol being prepar- 
ed should be diluted with an equal 
amount of water either for transfer or 
for holding purposes. 


Avoiding Operating Errors 


It is possible to provide certain 
features in continuous silica activat- 
ing equipment which overcome some 
of the common operating errors. If 
water used by the equipment is re- 
quired to pass through a flow switch, 
controlling all electrical circuitry, it 
becomes impossible to operate the 
equipment with insufficient water. 
This is an advantage in that it pre- 
vents starting the raw sodium sili- 
cate and activating agent flows with 
out first turning on the diluting water 
supply to the unit. 

Interference with the process can 
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Fig. 2. CHLORINE type continuous silica activating equipment. 


nstant strenath chlorine device eft 


at 
ystem at right Pumo 


also be caused by failure of the raw 
sodium silicate pumps to deliver. 
Means should therefore be provided 
to detect this failure and to do some 
thing about it. If insufficient raw 
sodium silicate were delivered to the 
system, an excess of activating agent 
would result. This situation can lead 
to silica gel formation rapidly if al- 
lowed to continue. To avoid gelation, 
under this condition, it is therefore 
desirable either to shut off the supply 
of activating agent, or to provide 
copious amounts of rinse water auto 
matically. An automatic rinse feature 
will permit resumption of normal op 
eration merely by correcting the 
interference. 

\utomatic rinsing also eliminates 
the problem of human forgetfulness 
at shutdown time. In the event the 
operator shuts down the equipment, 
gelation is prevented by dilution ef 
fected through the automatic rinse 
system. This is greatly to be desired 
over cleaning out the system once gel 
has formed. Such an automatic rinse 
feature can be timed for a predeter 
mined period, or the entire system 
can be turned off manually after 
rinsing. Under all circumstances, an 
automatic rinse arrangement should 
be incorporated in any continuous 
silica activating installation. 


ntrol panel in center and mixing-aging 


handles sodium silicate 


Selection of Activating Agent 


Several acidic reagents have been 
used successfully for continuously 
activating silica. Among these are 
chlorine, sulfuric acid, ammonium sul- 
fate, aluminum sulfate, sodium bi- 
carbonate and carbon dioxide. A 
typical composite flow diagram for 
acid salts is shown in Figure 1. Ferric 
sulfate also has been used as an acti- 
vant in at least one West coast in- 
stallation. 

Selection of chlorine as the acti 
vating agent is popular, because 
chlorine used in the activation process 
available for disinfection or 
other purposes. Chlorine is simple to 
use and is readily available in most 
water treatment plants. Unfortunate- 
ly, the ordinary chlorine gas feeding 
equipment does not lend itself readily 
for use with silica activating devices. 
The reason is that the regular chlori- 
nator injector dilutes the chiorine 
solution too much. 

Although chlorine is a desirable ac- 
tivating agent, it does have short- 
comings. 


is also 


For example, where low 
rates of raw water having low chlo 
rine demand require treatment with 
activated silica, too much chlorine of 
ten is added by the chlorine type 
equipment. This is an anomaly, 
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reduction in chlorine 


an interior! activated 
vhile chlorine ts 
will not in every 
gent to use in th 

\ typical 


unit is shown 


the 


1s considered 
activating reagent 
however, prefer not 
icidl unless absolutely 
adequate precau 

d may be used suc 

large and small plants 


figure 3 illus 


often used 1 

the 

t wate! 
re idily 


t re isonable 


chlorine 
treatment 
available 


prices Phe 


“luct is crystalline, 


high 


DOSSESSES 


] l 


good ac 


It is a 
vere small amounts 
not interfere in the 


or with subsequent 


h 


mas el oved 


coagulant mM 


plants this 
adil available 
| he Ss ¢ 


solubility rendet it 


and 
characteristics 
activating 
too, that 


is ati 
iY noted, 

ilum used in the 
| remains aA\ ulable 


droxicde 


ictivant. It 
solubility in watet 
less suitable than the 
idy mentioned. The 
ney however, pro 


to con 


vhich 1s easy 
the high buffering 


iy 


At 
carbonate \lso, the 


dominant in 


IS less 


than in the 


proc ess 
sulfate methods 


Carbon dioxide has been used suc 


batch-wise preparation of 


cesstul 


activated Stil Its adaptation to con 


tinuous pl! es has been limited 


primarily ie to its low solubility 


in water vas is not readily 


} 


available at ymical prices im ton 


nage lots, nor is the solid product 


(dry ice) easily adaptable for use. At 
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Fig. 3. SULPHURIC acid type continuous 
silica activating equipment. 


ast one Florida installation uses flue 


vas as a source of carbon dioxide, but 
| 


this has not become wide 


practice 
spread 
\ctivating agent selection should 


ly made, in part on the basis ot 


the reagent which produces the best 


] 


coagulant aid, helpful in solving the 


Many 


tests as a 


local coagulation problem 


plant operators use jal 

ineans of selecting appropriate coag- 
Che test 

silica activating 


local 


dosage same will 


indicate the 
suited to 


ulant 
agent 


best raw water con 


ditions 


Interchangeability of activating 


agents is simplified when dry 


~ 


reagents are used lhe problem IS 
chemical, 
the 


strength 


simply one of selecting the 
it and 


dissolvin delivering 


volume ot constant 
to the 


Equipment 


propel 


mixing and 


g y 
aging 


equipment used in feed 


ing gaseous reagents does not pos 


sess this flexibility. 


Process Control 


considered 
reaction Che 
controlled 
should 


Silica activation may be 
a neutralization end 
product sought ts a sus 
perision of colloidal silica. It 
be possible to control the activation 
process by titration, gel time, pH, 
conductivity, viscosity, or light trans 
It has that 


a reliable con 


mittancy been found 


titration 1s means of 
trol. Total alkalinity of the aged sol 
will depend on the activating agent 
used. 


Where chlorine is the activating 
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the titration for available 


chlorine may be used as a guide. In 


agent, 


the acid salt reactions straight titra- 
total alkalinity 
used. The objective is to obtain the 


tions for may be 
best sol short of gel formation. This 
that the 


selected should give a gel time longer 


means titration end point 
than the aging period required by the 
activating equipment 


used as a 


Gel time can be means 
of determining the aging period, no 
other tests being required. The gel 
time for certain type sols may be ex 
the 


are obtained 


tremely long, rendering results 
obsolete by the time they 
Short gel time, such as that obtained 
where chlorine or sulfuric acid is 
used, is more appropriate for use as 
Gel 


usually as a check against the easily 


i guide, time remains valuable 
performed and reliable titration. 

The remaining control procedures, 
pH, conductivity, viscosity, and trans 
mittancy all have application where 
precise study and exhaustive data are 
desired. However, the normal opera 
tion of activated silica equipment does 
require or 
the 
for these tests 


justify expenditure for 


necessary imstruments required 


In Summary 


Continuous silica activation re 


quires dependable equipment ac 
curately calibrated if satisfactory re 
sults are to be obtained. The process 
should include efficient mixing and 
provision for control over the aging 
period. It is desirable to include 
automatic interlocks to guard against 
start-up 


shutdown. 


and to prov ide 
While 


features are not mandatory, they con 


improper 
rinsing at these 
tribute an intangible peace of mind 
to the 
against non-performance 


operator and are insurance 

Ideally, the silica activating equip 
ment should provide for interchange 
This 


feature allows the operator freedom 


ability of activating agents. 
of choice of activant both before and 
after Activant 
selection should be based primarily 


equipment purchase. 
on the results produced; secondary 
considerations, however, are avail 
ability, safety, economy and chemical 
characteristics. 

The activation process may be con- 
trolled in several ways. Titration and 
gel time have proved to be the most 


practical means available. 





EXPANDED sewage treatment plant at Austin, 


Experiences with the Austin, Texas 


Texas 


“Biosorption” Plant 


A new development in activated sludge 


RIOR TO 1937 Austin’s sewage 

was treated in Imhoff tanks. Dun 
ing 1935 and 1936 an activated 
sludge plant was constructed at the 
location of the existing plant. This 
plant was designed to give complete 
treatment by the conventional acti 
vated sludge process to a 6.0-mgd. 
average raw sewage flow 

Although the plant 
based on the best data then available, 
good operation was difficult to at 
tain and results were frequently poor. 
Plant records show that the plant was 
plagued with bluking sludge and 
other troubles \lso, although the 
plant design contemplated return of 
the excess activated sludge to the pri- 
clarifier and return of the di- 
gester supernatant to the aeration 
tanks, neither worked successfully. 
( )perational difficulties became so bad 
that October 1946 to Decem 
ber plain aeration 


design was 


mary 


from 


1947 only was 


is compact but efficient 





by A. H. ULLRICH 

Mr. Ullrich is Superintendent of Water and Sew- 
age Treatment at Austin, Texas, where this in- 
novation in activated sludge was first devel- 
oped. His account of the original studies and 
conversion of a large plant to the process 
should be of interest to many. 





used. Fortunately, because of ade 
quate dilution in the receiving stream, 
no serious difficulties were encount 
ered by the city. 

Immediately following World Wat 
Il, Austin experienced a rapid 
growth and by 1947 the raw sewage 
flow had increased to approximately 
“0 mgd. Not only had the conven 
tional 6.0-mgd. activated sludge plant 
become overloaded, but the discharge 
of excessive amounts of poorly treat 
ed waste into the Colorado River al- 


so Was Causing complaints from prop 
erty owners downstream from the 
plant. 

( onsequently, it was decided to re- 
sume operation by the activated 
sludge process to determine, if possi- 
ble, what was needed in the way of 
plant expansion to adequately treat 
ull of the sewage flow. Actual opera- 
the activated sludge process 
December 1947. Im- 
the writer and 
Plant Superin- 


tion by 
Was resummed In 
mediately thereafter 
Mansel \W. Smith, 
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AERATION tanks used for sludge stabilization and 


intensive studies in 
nding new operational 
ich would permit the 
plant to treat larger 

greater loads and still 
od effluent qualit vitl 
plant upsets 


Development of Biosorption Process 


several laboratory and 
vhich carried on 
one involved a study 

or and characteristics of 
stages 


aeration 


were 


it progressive 
through an 
ration tank used for the 
under a 4-hour 


stuc va operated 


detention tin based on average sew 
return 


age flow plu 35 percent 
sludge rate 
Sampling stations were set up 
eration tank at locations 
which represented 15- to 30-minute 
detention time and detention times of 
1,2, 3 and 4 The last station 
the tank outlet 

liquor 
These were all 


ilong the 


hours 
was. of course, neat 
Samples ol 
lected it all 
pe riiitte d to settle the same length ol 
time and B.O.D. and suspended sol 
ids test were de on the 
tant liquor 

In each series ot 
characteristics and the 


nN ixed were col 


stations 
superna 


tests the settling 
B.O.D. and 
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TEXAS BIOSORPTION PLANT 


suspended solids reductions at the 
15- to 30-minute sampling station 
were equal to or better than at any 
of the other stations, including the 
station at the outlet end of the tank. 
he results were best at the first sta- 
tion, became poorer toward the half- 
way point, and improved toward the 
outlet end of the tank where they 
again approached the low values ob- 
tained at the first station. 

The high B.O.D. and suspended 
reductions at the 15- to 30 
minute sampling station were due, 
if course, to the excellent absorptive 
capacity of activated sludge. There 
was also the fact that the sludge ob 
settling of the mixed 
liquor at this station consisted of the 
return activated sludge plus the ab 
sorbed suspended and dissolved pol 
lutional matter from the sewage and 
that it would not be stable 

It was thought, however, that if 
this sludge could be reactivated by 
giving the organisms in the original 
ictivated sludge an opportunity to 
aerobically digest the absorbed pollu 


solids 


tained from 


tional matter, it could be used for re- 
cycling on a continuous process basis. 
It was that if the B.O.D. 
or pollutional matter in sewage could 


apparent 


he concentrated by absorption on ac- 
tivated sludge, the resulting sludge 


1957 


settled and removed from the sew- 
age, and then successfully oxidized 
or reactivated in a separate tank or 
compartment, a considerable saving 
in aeration tank capacity would be 
possible. 

To describe the idea for thus using 
the high absorption capacity of acti- 
vated sludge for quickly removing 
pollutional matter from sewage the 
word “Biosorption*” was coined. 
Briefly, the idea was to mix activated 
sludge with raw sewage for a short 
period (in the order of 15 to 30 min- 
utes), settle the mixture (mixed 
liquor), discharge the overflow from 
the settling tank as final effluent, 
pump the settled sludge to an aera 
tion tank for stabilization and reac 
tivation and thus make it available 
for again mixing with raw sewage. 

To test the concept on a continu 
ous process basis a very flexible pilot 
plant having a capacity of from 15 
to 20 gpm of raw sewage was built. 
The essential units of the pilot plant 
were a mixing tank for brief mixing 
of sew: with activated sludge, a 
clarifier for settling out the sludge 


*The word “BIOSORPTION” has been 
adopted by Infilco, Inc., to designate its 
equipment for treatment of waste liquids 
by the process described hereafter, and is 
a registered trade-mark of Infilco, Inc 
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Fig. 1—FLOW DIAGRAM for plant-scale test using existing plant structures and equipment 


from the mixing tank, an aeration B.O.D. and suspended solids concen sults with the Austin sewage than 
tank for reactivating the settled trations of 243 and 230 ppm, respec could be obtained with the conven 
ludge, and such necessary auxiliary — tively. The efficiency of the plant tional activated sludge process. It al 
equipment as air supply and air dit varied from extremes of 86 to 96.4 © so established the fact that by con 
fusers, sludge pump, and the neces- per cent. In almost every case of low verting the large plant to the new 
sary piping. efficiency the cause could be traced process the existing aeration tanks 

The pilot plant was operated dur- to partial clogging of the return would have adequate capacity to treat 
ing a 15-month period beginning sludge line, which was of necessity more than twice the amount of sew 
early in 1950 and extending into small in order to control the low flow age formerly possible by the conven 
1951. It was operated under widely rates used. More complete data on tional activated sludge method. 
varying conditions of mixing and _ the pilot plant operation were pub To further test the concept, one- 
sludge aeration retention periods, to lished by Ullrich and Smith in Sew- half of the large plant was converted 
establish design data to be used in age and Industrial Wastes, Vol. 23, to a “Biosorption” plant on a tem 
large-plant design. B.O.D. and sus- No. 10, Oct. 1951. porary basis in April 1951. Fortu- 
pended solids reductions of 90 to 96 The pilot plant test showed that nately, the large plant had been de- 
per cent were consistently obtained on — the new process not only was feasible signed for maximum flexibility and 
raw sewage which had average but also actually produced better re to make the temporary conversion 
required nothing more than the in- 
stallation of a 24 inch concrete line 
above ground to conduct screened 
ind degritted raw sewage directly 
into one of the two aeration tanks 
near the tank outlet (Figure 1). The 
point of discharge of the raw sewage 
line was such as to give 20- to 30 
munute mixing of raw sewage with 
stabilized active sludge before the re 
sulting mixed liquor flowed to the 
clarifiers for settling. 

The overflow fro the clarifiers 
became the final effluent. The settled 
sludge, which contained the previous 
active sludge plus the absorbed pollu 
tional matter from the sewage, was 
continuously returned to the inlet end 
of the aeration tank for stabilization 
and reactivation during its flow back 
to the mixing zone of the aeration 
tank. It should be noted that in the 
pilot plant operation separate tanks 
were provided for mixing the raw 
sewage with activated sludge and for 
sludge stabilization, while in the plant 

scale test approximately 80 per cent 
OPEN sluice gate through which raw sewage enters mixing zone of the first part of the aeration tank 





WaTER & SEWAGE WorRKS, JANUARY, 1957 





Plant-Scale 


TEXAS BIOSORPTION PLANT 


TABLE | 


Test, May 1951, Austin, Texas, Biosorption Plant 





B. 0. D.. ppm 


e 
o 
: 
a 
: 
e 


Reduction 


Suspended Solids, ppm 


Final Effluent, ppm 
ppm 


(Aeration) (3) 
Return Sludge (2) 
Mixed Liquor (5) 
Sludge Index 
0.0 
furbidity, Final Effi 


AD 





for a sludge stabil 

the remainder o 
rd the outlet end, 
Ixing 
ale test on the tempo! 


basis was carried on 


' 


Was 


FOIE 


vo vears. The results 


obtained from the 

lables 1 and 2 give 
results o | during a typical two 
month period. It will be noted that 
May 1951 the maximum 
reduction was 97 per cent, the 
and the 


during 
B.O.D 
un was 838.0 per cent, 

vas 93.6 per cent. 
It also will be 
effluent B. O. D 


ot 4.8 to a higl 


noted that the final 
a low 
with 


ranged trom 
gh of 31.2 ppm, 
an average of 14.7 ppm. The average 
raw sewage B.O.1D. was 229 ppm and 
the air required 0.95 


cu ft per gallo: 


iveraged only 
raw sewage. 
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1951 the B.O.D. re 
ductions were even better. The maxi- 
mum reduction was 98.8 per cent, the 


During 


g June 


minimum was 93.6 per cent, and the 


average was 95.5 per cent. The sus 
g 


pended solids reductions were in the 


same as the B.O.D. reductions 
It also will be noted that 
flow of approximately 7.5 mgd was 


treated with one aeration tank. where- 


range 
an average 


as the plant was originally designed 

two identical aeration 
a 6.0-mgd average flow 
conventional 


for use of 
tanks for 

when operating by the 
ictivated sludge method 


Expansion and Conversion 
of Plant 

Because the plant scale test gave 
results from the very be 
plans were immediately 
made for conversion and enlarge 
ment of the entire plant to the new 


xcellent 
ginning, 
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process. However, due to delays in 
deliveries of equipment purchased in 
1951 and due to construction delays, 
the first phase of the plant expansion 
and conversion was not completed 
until March 11, 1954. It was placed 
in permanent operation on March 28, 
1954. 

The original activated sludge plant 
had one bar screen, one grit removal 
unit, one primary clarifier, two aera- 
tion tanks, two final clarifiers, two 
two-stage digesters and the necessary 
auxiliary equipment such as blowers, 
pumps, meters, etc. The two aeration 
tanks and the two final clarifiers were 
operated in parallel. 

To use these units to the best ad 
vantage after conversion to a “Bio- 
sorption” plant, the primary clarifier 
was converted to a final clarifier to 
operate in parallel with the two orig- 
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TABLE 2 


rEXAS 


Plant-Scale Test, June 1951, Austin, Texas, Biosorption Plant 








Mod 


Raw Sewage (1) 


@ 
a 
> 
a) 
> 
2 
(=) 


Raw Sewage 


inal clarifiers. One of the aeration 
tanks was then converted to operate 
with these three clarifiers as a “Bio 
plant unit. Two additional 


sorption” 
were constructed to 


large clarifiers 
operate with the second aeration tank 
as a Biosorption plant unit. The prin 
cipal units installed during the plant 
expansion and conversion are as fol 
lows 
1-—Blowet addi 
tional blowers, sludge pumps, et 
Mechanically 
to operate in 
original bar screen 
Grit removal 
parallel with the original grit re 
moved unit 


building to house 


bat 
with 


screcn 


the 


cleaned 
parallel 


unit to 


operate in 


Final sedimentation tanks (clari 
fiers), 85 ft dia by 10 ft side wa 
ter depth 

Blowers, positive displacement, 


B. 0. D, ppm 


Final Effluent (4) 
Raw Sewage (1) 
Final Effluent (4) 


+,650-cim capacity each 
\uxiliary equipment, including new 
pumping units for scum, return 
sludge, and sludge; new 
air filters; meters on all 


excess 
new 


Suspended Solids 





TABLE 3 


Annual Average 5-Day 
B.O.D.'s on Austin Raw Sewage 





B. O. D., 
Year ppm. 


ppm 


ppm 


Return Sludge (2) 
Final Effluent 


Sludge Index 


dD. Oo 


etc 

foregoing, the 
was extended 
units to the 
diffuser 


and liquid lines; 
In addition to the 
conduit 
the grit removal 
aeration tanks, the fixed 
plates in the aeration tanks were re 
placed with diffuser tubes, the origi 
nal primary clarifier was converted 
to a final clarifier, skimming devices 
were installed on the original final 
clarifiers, and new draft tube mixers 
were installed in the primary digest 
ers. The cost of the plant expansion 
ind conversion, including all new 
equipment and structures was ap 
proximately $410,000. 

Expansion and conversion of the 


raw sewage 


Irom 


plant has increased its design capaci 
ty of 6.0-mngd average flow when op 
conventional activated 
to 14.0 to 16.0 mgd 
operating as a 
signifi- 


rating on the 
ludge proces 
when 


plant. It is 


tVveTare Hlow 


+s ’ 99 
Biosorption 
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cant that this increase in capacity 
has been obtained without the addi 
tion of any aeration tank capacity 
ind by eliminating the need for the 
primary clarifier, thus making it 
available for use as a final clarifier 
It is estimated that the conversion of 
the plant resulted in a saving in ex 
cess of $200,000 for this one expan 
sion alone 
igure 2 gives a flow diagram of 
the plant after expansion and conver 
“Biosorption” plant. It will 
that the plant is divided 
into units “A” and “B”. The plant is 
operated as two separate plants, the 
divided between 
the two plant units. Plant “A” con- 
sists of one aeration tank and the old 
clarifiers; plant “B” consists of the 
other aeration tank and the new clar- 
ifiers 


s10n to a 
lye noted 


raw sewage being 


Operating Experience 


The results obtained since conver 
sion of the entire plant to “Biosorp 


TEXAS BIOSORPTION PLANT 

tion” have been very gratifying, par- 
ticularly because the sewage has been 
rather strong. As previously noted, 
\ustin’s sewage was always difficult 
to treat by the conventional activated 
sludge method. Although Austin is 
known as a residential city with few 
large industries, its sewage often has 
been pretty “rough” for a purely do 
mestic sewage. Since the early 1930's 
\ustin has operated a large munici- 
pal abattoir, from which large quanti 
ties of blood, paunch contents, grease 
and other normal packinghouse 
wastes have been discharged into the 
sanitary sewer without benefit of pri 

or treatment. 

In addition to the abattoir there 
ire several large poultry processing 
plants and a large chili manufactur 
ing plant, from which undetermined 
quantities of waste are received. In 
recent years, Austin also has become 
the home of a number of small chem- 
ical manufacturing plants, from which 
have frequently been 


tOX1¢ wastes 


TABLE 4 


09 
discharged into the sanitary sewers. 

The strength of Austin’s 
fluctuates over a rather wide range. 
Hourly 5-day B.O.D. tests on grab 
from a low of 


sewage 


samples may vary 
about 15 ppm to values in excess of 
900 ppm. Monthly averages of 5-day 
B.O.D. tests made on 24-hour com- 
posite samples have varied from a 
low of 187 ppm in May 1952 to a 
high of 358 ppm in January 1956 
Since late in 1954 there have been 
many days when the composite sam- 
ples showed B.O.D.’s between 400 
and 500 ppm. Table 3 gives annual 
B.O.D.’s on 24-hour 


composite samples of raw sewage. 


average 5-day 


The fluctuations in the strength of 
the raw sewage probably are due, in 
great measure, to infiltration or to a 
lack of it. The rainfall in Austin has 
been considerably below normal since 
1947 and the last few years have been 
exceptionally dry. Regardless of the 
reasons for these fluctuations it is of 
interest that the “Biosorption” plant 


"A" at Full-Plant Operation, January 1956 
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Raw Sewage 
Final Effluent 


Suspended Solids, ppm 
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Return Sludge 
Mixed Liquor 
Sludge Index 
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Be 


EFFLUENT flume of final clarifier 


on a pilot | 
1950 and 1951 when the ri 
B.O.D’s were 
see Tables | 
st during 1951, 
n the raw sewage 


increased and that 


vel a plant scale 


t | well (see 
1954, when the entire plant 
rted, and when the strength 

has been exceptionally 
ith the ‘Biosorption” 
idely condi 
the following pertinent 


varving 


ns and conclusions 
volume (percent) and con 
the sludge conducted 
clarifier to the sludge stabi 
nm the aeration tank are 
the volume and 
return sludge in the 
Sufficient 


con 


process 


be returned, of course, 
iximum absorption and 
of pollutional matter from 
we. If desired, the return rat 
aintained continuously at the 
im required for peak flows 
peak loads with no apparent det 
rimental effect. This may simplify op 
erational control in small plants 
2. The mixed liquor in the “Bio 
sorption” plant has better settling 
characteristics than the mixed liquor 
had when the plant 
under the conventional 
sludge The sludge 
(Mohlman’s) usually varies 
ihout 50 to about 150 
3. No sludge bulking has been ex 
perienced with the converted plant 
It is believed that this 
that the sludge absorb 
large 
settling 


feeding du 


was operating 
activated 
index 
from 


process 


one reason for 
orvallisitis 
food prior to 
that this 


nuxing en 


just 
likely 
the brief 
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lables 4+ and 


TEXAS BIOSORPTION PLANT 


shows clarity of product 
the rapid start of new 
growth, which makes for a 
tling sludge 

$+. The 


CXAXCESS 


courages 


oon «l set 


and concentration 
com 


volume 
sludge produced 1s 
parable to that obtained from con 
ventional activated sludge operation. 
rhe sludge wasted 
either from the bottom of the clarifier 
zone in 


ol 


€XCess may be 
1x from the sludge aeration 
the aeration tank. Laboratory 
on excess sludge drawn from the bot 
the clarifier that it 
will digest readily stabi 
lized sludge 


tests 


indicate 
than 


tom oft 
more 


used for 
sludge 


methods 

activated 
trom activated sludge 
plants should work equally well or 
better “Biosorption” 
plant sludge 

6. Frothing has not been experi- 
enced, except during a few short peri 
ods when toxic wastes were recieved 


the 


excess 


5 \nv of 
lisposal oT 
conventional 


with excess 


from a chemical plant 

7. Formation of a froth on 
the aeration tanks has been experi 
enced during periods when the raw 


greasy 


sewage content has been exceptional 
ly high. This has not been particular 
ly troublesome except during a few 
short when toxic chemical 
wastes were received at the same time 
the grease content unusually 
high. During such periods there has 
greasy solids flotation in 
the clarifiers, which severely loaded 
the skimming equipment. At no time, 
however, has this condition seriously 
affected the plant efficiency 

In this connection, it again should 
he pointed out that the Austin “Bio 
sorption” plant is being operated on 


peri ds 
Was 


been some 


raw sewage which has passed through 
and grit units 
had neither 
skimming 


removal 
primary 
There 


bar screens 


mily, and has 


sedimentation not 
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fore, the final clarifiers (the only 
clarifiers in the plant have been 
equipped with skimmers in order to 
remove the scum which primary clari- 
fiers would normally remove in con- 
ventional activated sludge plant op- 
eration. 

As regards the grease content of 
the raw sewage, a study is being 
made of the feasibility of installing 
a grease removal unit at the munici 
pally-owned abattoir, which now dis 
charges its wastes into the sanitary 
sewers without first passing through 
a grease trap. Grease analyses on 27 
recent composite samples of raw sew 
age as received at the plant showed 
content of 71.9 


an average yrease 


ppm, a maximum of 104.8 ppm and 


a minimum of 42.0 ppm. All of the 
samples low in grease content were 
collected on Sundays. 

8. The “Biosorption’’ plant is 
much less affected by slugs of toxic 
wastes and by short periods of ex- 
cessive loading than was the case with 
conventional activated sludge opera- 
tion. The sludge stabilization zone 
always contains large quantities of 
active or m the process 
of being reactivated. When slugs of 
toxic wastes are received, only that 
part of the active sludge which comes 
in contact with the active material in 
the mixing zone is seriously affected. 
Kor this reason recovery is rapid 
after the slug has passed. Recovery 
can be hastened if that portion of 
the sludge which was contaminated 
is wasted 


solids. eithet 


9. The process has been found to 
be much less tempermental and much 
to upset than the con- 
ventional process. The large quanti- 
ties of solids carried in the sludge 
stabilization zone are believed to 
make the process capable of adjusting 
itself more readily to variations in the 
characteristics of the sewage received. 


subject 


less 


10. The process works best when 
a low sludge blanket is carried in 
the clarifiers. The Austin plant prac- 
tice 1s to carry a sludve depth of less 
than 4 feet, preferably about 2 feet, 
at the walls of the center feed clari- 
fiers. This is easily accomplished be- 
cause of the good settling character- 
istics of “Biosorption” plant sludge. 
\ustin experience with the conven- 
tional indicates that it also 
works best when a low sludge blan- 
ket can be carried. 


pre CESS 


11. Experience has shown the air 
requirement for the “Biosorption” 
plant to be about the same as for 
a conventional activated sludge plant. 
Sewages and wastes having low 
3.Q.D.’s will have low air require 
ments; those with high B.O.D.’s will 
have higher air requirements. Freese’ 
that in conventional 


has observed 
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TABLE 5 
Monthly Averages for 1955, Plant “A” at Full-Plant Operation 


TEXAS 





Percent Return Sludge 
Raw Sewage 


Raw Sewage, mod 


B. O. D., ppm 


Raw Sewage 
nal Effluent 


F 


Suspended Solids 


° 
° 


Reduction 


ppm 


Return Sludge 


Mixed Liquor 
Sludge Index 





slud plants the air re 
quirement 1s 0.0038 to 0.0054 
cu ft per gal for ppm B.O.D. 
removed (approximately 0.5 cu ft of 
air per gal per 100 ppm B.O.D 

\pproximately the same relation ex 
“Biosorption” plant operation 
B.O.D.'s 


activated ye 


; 
1rOun 


ever;ry 


ists mm 
lhus, when the raw sewags 
averaged between 200 and 250 ppm 
the air requirement was 1.0 cu ft or 
less per gal. More recently, since the 
sewage B.O.D.’s have averaged 
300 and 400 ppm., the at 
increased to 1.5 to 


raw 
between 
requirement has 
2.0 cu ft per gal 

In this connection 
stressed that 
plant, 


should be 
the “Bio 
than twice 
as much sewage waste is treated 
in a given tank 
than was formerly treated by the con 
method, at least twice the 
must supplied pet 
of 


it 
since, In 
sorption” more 
Or 

aeration capacity 
ventional 
volume of ait be 
loot 


tank 


aera 
\ustin 
Con 


per volume ) 

Thus, the 
an example, with the 
ventional method to 6,000 cfm 
of air were used in two 1,000,000 
gallon aeration tanks to treat approx 
sewage having 
ppm, while 


linear (o1 
tion 


plant 


ising 
as 


up 


imately 6.0 mgd. of 


an average B.O.D. of 225 
in the “Biosorption” plant 6,000 cfm 
of air must be supplied to one 1.000, 
000-gallon aeration tank to treat 
having 


all 
equivalent volume of sewage 
an equivalent B.O.D 

\lso of interest is the fact that ap 
proximately the amount of att 
has been used per linear foot of aera 
tion tank in the mixing zone in 
the sludge stabilization zone. Thus, 
about SO percent of the require 


same 


as 


all 


ment has been used for sludge stabi 
lization and about 20 percent for mix 
ing. No studies have made of 
this relationship and it is possible that 
the air efficiency could | 
by changing the relationship 

12 


Same type ol 


been 


be increase 
thi 
equipment used 
in conventional activated sludge 
plants. Therefore, the maintenance 
problems are essentially the same 


“Biosorption” plants use 


as 1s 


Design Data 


\s 
treatment plants, the 
a “Biosorption” plant should consid 
er the character of the sewage t 
treated. \WWhen the conversion of the 
\ustin plant was planned the raw 
sewage B.O.D. averaged between 200 
and 250 ppm and the maximum flow 
rate was about twice the average. The 


true of all types of sewage 


Is 


final design of 


) be 


conversion was planned on the basis 
of the following design criteria, where 
) average flow, 
turn sludge rate, and A 


sewage 2 re 


air re 
quirement : 
S) 


Varia 


based on 


l. Mixing time (Q 
ble from 20 to 35 minutes, 
O 

2. Clarifier (Q 
time about 2 hours, based on 
Overflow rate 700 to 900 gal pet 
ft per day 

3. Slud 
tank: Retention 
based on QW). 

4. Air requirement: 1.0 cu ft of air 
f ©, plus standby blowers 


Retention 
e) 
Sq 


(© S) 


stabilization-oxidation 
time hours, 


ge 
Ss 


per gal « 
(A more realistic criterion would 
probably be 0.5 cu ft of air per gal 


W 


lon per 100 ppm B.O.D. to be re 
moved, plus standby blowers. ) 

>. Return sludge rate: Maximum 

© (this can probably be reduced 
to 0.6 Q plus standby for return 
sludge pumping capacity ) 

6. Iexcess sludge disposal: Any of 
the methods commonly for ex 


cess activated sludge disposal 


used 


Conclusions 


Austin’s experience with the “Bio 
sorption” plant has been good. It has 
been found to have the following ad 
vantages over the conventional acti 
vated sludge process in treating Aus 
tins sewage: 

1. It is less tempermental. Fewer 
adjustments are required for a wide 
range in sewage flows and loads 

2. Shock do not upset the 
plant as readily and slugs of toxic 
wastes are not as critical 

3. It has eliminated sludge bulking 
and frothing has controlled 
lrothing of the isy type has been 


experienced, but has been a 


loads 


been 
pre. 
serious 
problem only when toxic wastes have 
een received, even ti ough the raw 
sewage grease content appears to be 
high. 

4. It requires less than one-half of 
the aeration tank capacity required 
for conventional activated sludge. 
This has made possible a substantial 
saving in capital outlay during th 


recent plant expansion. 


Reference 
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Federation Report — Part 2 


Concluding installment of FSIWA 29th annual meeting in Los Angeles. 


PREVIOUS ISSUE, 
Sewage Works reported 
story of the 

eeting ol the ledera 
ge and Industrial Wastes 


iddition to reporting con 


a 
itiment ol the 


honors, awards, in 


revious issue 


covering Six 


at the Marine base should provide 
average removals of B.O.D. of 60 pet 
cent BOD 
85 per cent under continuous loadings 


and soluble removals ol 
* upwards of 100 pounds of B.O.D 
per acre per day. A depth of nine feet 
makes it possible to have influent 
mixing and diffusion and a detention 
time of less.than one month with the 




















—— Sewage 
ind a symposium on 
This part of 
remaining 
sewer 

and 


( mtrol 
vers the 
three tor 


unis : 


wastes 


Primary Lagoons 
The | STIGATION OF PRIMARY 
MENT AT Mojave, 
title of the paper pre 
Merz. Prof of Civ 
So. Calif., Los Angel 
ntroduced by presiding 
Jensen. The 
which the study 
for the investigation of 
ot waste utiliza 
iwoons studied were four 
nd handled B.O.D. loads 
nds per acre per day. It 
hope that the lagoon treated 
could be used to irrigate grass 
Marine Ait Odors from 
were slight and resem 
sewage 


research 
was 


water 


Base 
ose accompanying 
o sulfide odors are present. 
vaporatior ind seepage from the 
lagoons amounted to twenty feet per 
Veal 
There were no mosquito problems 
ind it was not difficult to control the 
¢ rowth of ve getation It would appeal 
that basins designed similar to those 
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Treatment 


rates of percolation and evaporation 
experienced, losses less than 20 per 
cent can be expected, thus making 
this system particularly suitable for 
waste water reclamation. 

The paper was discussed by W. W. 
TowNeE of the U. S. Public Health 
Service. Towne said that with 42 la 
goons in North Dakota, 32 in South 
Dakota, and several in other states, 
raw sewage lagoons have proven to be 
a practical minimum cost method of 
raw sewage treatment in the North 
ern Plains region. He said that even 
while in the trial and error stage of 
design they have increased in popu 
larity at a phenomenal rate. At 
the present time the U. S. Public 
Health Service is working with the 
State of Texas in evaluating and ana 
lyzing the design and operating data 
on some 200 oxidation ponds in that 
state. In the Dakota studies, reduc 
tions in coliform density (MPN) 
were 99 per cent during more than 
50 per cent of the time, and except 
for one sampling period at two in 
stallations, the removals were great 
er than 95 per cent at all times. 

G. F. LamBetu of the Dorr-Oliver 
Co. gave a Hicu Purity 
OXYGEN IN BIOLOGICAL TREATMENT. 
\ pilot plant with a 50 to 75 gallon 
per minute flow has built and 
operated on Stamford, Conn. sewage. 


paper on 


been 
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The principle is the same as has been 
discussed by Fair, Malcolm Pirme 
and Okun. In the pilot plant the acti 
vated sludge solids are maintained in 
one tank where pure oxygen is applied 
and mild agitation supplied with a 
mechanical mixing device and the 
sewage flows up through the sludge. 
In such an operation the active sludge 
is never away from the oxygen. The 
results indicate a 30 per cent saving 
in plant tank volume and a 50 per 
cent saving in plant area. The opti- 
mum loading seems to be 0.2 to 0.25 
pounds of B.O.D. removed for each 
pound of activated sludge in the sys- 
tem. The success of the process will 
depend upon the economic handling 
and cost of the oxygen and whether 
the sludge volume can be controlled 
Prof. D.A. Okun, of the Univ. of No. 
Car., Chapel Hill, N. ¢ 
paper and said he did not believe that 
oxygen accelerated bacterial oxida 
tions. In his opinion, it must be 
learned whether oxygen is better than 


, discussed the 


air. 
Oklahoma City's Plants 

OPERATION OF OKLAHOMA City’s 
SEWAGE PLANTS reviewed by 
Grover Morris, Supt., who discussed 
some of the 15 plants that serve the 
city. The two major plants—the 
north side and the south side—were 
described. The south side works is a 
trickling filter plant that treats mostly 
domestic sewage and gets a highly 
nitrified effluent. The north side plant 
handles a considerable amount of in 
dustrial The industries do 
largely meat packing and provide pre 
treatment with shallow settling tanks 
and grease skimmers. There is no dif 
ficulty with algae in the stream re 
ceiving the highly nitrified trickling 
filter effluent because of the high salt 
content in the receiving stream. It is 
sometimes necessary to take out a pri 
mary settling tank and one trickling 
filter in order to speed up flow so as 


was 


waste 


to prevent odors. 


Cannery Wastes 


William J. O’Connell, Jr. Cons 
Engr., Burlingame, Calif. presented a 
summary of CALIFORNIA FRUIT AND 
VEGETABLE CANNERY WaAsTE Dts- 
POSAL Practice. He said that he sees 


no substantial increase in fruit and 





vegetable canning in California and 
that a majority of the canneries are 
located within cities or adjacent to 
their boundaries. He mentioned that 
flame peeling of some fruit and vege- 
tales decreases the amount of waste 
that has to be disposed of. Instead of 
describing waste loads in terms of cas- 
es of cans, he uses a term “green ton 
equivalents”. This is obtained by tak- 
ing the total B.O.D. pounds for a to 
tal tonnage of all products and divid- 
ing it by the total tonnage of all prod- 
ucts. The result is B.O.D. require- 
ment for average green ton. Then the 
green ton equivalents are the pounds 
of B.O.D. per ton of product in ques- 
tion divided by the B.O.D. require- 
ment per average green ton. 


Dairy Wastes 

DisposAL Or Dairy WASTES BY 
SprRAY IRRIGATION was reviewed by 
Frank J. McKee, San. Engr., Kraft 
Foods Co., Chicago. He stated that 
there is a tendency towards a decrease 
in the number of milk processing 
plants and an increase in the quantity 
of milk processed in the remaining 
plants. Iu most cases for dairy wastes, 
the cost of construction of trickling 
filter and activated sludge treatment 
plants is prohibitively high and be- 
cause of the high cost, spray irrigation 
is attractive. It has been found that 
spray irrigation can be used in north- 
ern climates on a year round basis. 
In some places, whey has been sprayed 
on land but in such instances it is im- 
possible to grow vegetation. In most 
instances it has been found advan- 
tageous to raise a crop and that Reed’s 
Canary Grass is one of the most sucess- 
ful crops. At Shirley, Ind., 10,000 gal- 
lons of wastes are sprayed on six 
acres each day. The spraying of 
wastes can be successfully accom- 
plished with 80S Rainbird sprinkler 
heads. About 2500 gallons per acre 
per day seem to be an average appli- 
cation rate. 

Tobe Arvolo presented a paper co 
authored by Vinton Bacon on the Lo- 
CATION OF Woop Propucts INpbus- 
rRIES TO Best Use oF AVAILABLE 
Waters. This paper outlined the 
program whereby certain industries 
can be encouraged to locate where 
there are known raw products, ample 
water for processing and where 
wastes can be discharged without seri- 
ous difficulty with a minimum of 
waste treatment. This is a novel plan 
because it seems to incorporate the 
activities of a state chamber of com- 
merce, water resources board, and 
stream pollution control agency. 
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"Biosorption" Modification 
of Activated Sludge Process 

OPERATING EXPERIENCE AT AUS- 
TIN, TEXAS WITH THE ACTIVATED 
SLUDGE AND “Brosorption” Process 
by Albert H. Ullrich, Supt, Water 
and Sewage Treatment, and Mansel 
Smith, Supt. Sewage Treatment 
Plant, Austin, Texas. 

This paper, presented by Mr. Ull- 
rich, related poor experiences with 
the straight activated sludge process 
on the and stale sewage of 
Austin, Texas. Numerous corrective 
measures proved inadequate, and by 
1946 activation was discontinued, and 
plain aeration was resorted to, as the 
more effective method. Preaeration of 
supernatant liquor alone, and its re- 


strong 








33 


to 6000 ppm suspended solids) and in 
amount of 35 per cent by volume of 
the sewage flow. It is given the recon- 
ditioning (stabilization) aeration for a 
6 hour period, enroute to the inlet end 
of the 30 minute aeration tank receiv- 
ing the settled sewage and reaerated 
sludge mixture. 

Mr. Ullrich explained that the re- 
turn of the thin sludge produced the 
least foaming and the most effective 
overall plant performance. The long 
experienced sludge bulking has dis- 
appeared, although the effluent does 
contain a small amount of fluffy sludge 
particles. Shock loads are absorbed 
with little disturbance, and plant up- 
sets are quickly rectified through 
sludge return control. The net result 
is a plant with designed aerator ca- 








Industrial Wastes 


W. J. O'Connell 


turn to aeration tanks did effect a 
higher plant efficiency but all other 
measures tried proved fruitless. 
Something had to be done, so an ex- 
perimental pilot plant was put into op- 
eration. The end result proved to be a 
drastic modification of the activated 
sludge process which has been named 
“Biosorption”, based on the fact that 
major aeration is applied to the re- 
turned sludge. When mixed with 
settled sewage, the revivified sludge 
removes B.O.D. principally by ab- 
sorption in a short mixed liquor aera- 
tion stage. Wet burning of absorbed 
organics and conditioning of the re- 
circulated sludge is accomplished in 
long period sludge reaeration. The 
period of aeration of the mixture of 
revivified (or stabilized) sludge and 
settled sewage is on the average not 
more than 30 minutes, as against the 
8 hour plant design period. The set- 
tling period of the aeration tank dis- 
charge of sludge-sewage mixture is 
2% hours. From the final settling 
tanks the returned sludge is rapidly 
withdrawn in a thin condition (5000 


Ed. Note: Experience in some detail with 
Austin’s “Biosorption” process is the sub- 
ject of a separate article by Mr. Ullrich, 
appearing in this issue. 


F. J. McKee 


T. Arvolo 


pacity of 6 mgd, with the consignment 
of one aeration unit to sludge reaera- 
tion and addition of a final clarifier, 
is now seemingly good for 16 mgd. 
In brief, the modified process per- 
mits of lower cost plants than does 
the orthodox activated sludge process, 
the same being true of operating costs 
where strong sewage is involved. 


Combined Sewage—Industrial 
Waste Treatment 


A COMBINATION INDUSTRIAL 
WASTE—SEWAGE TREATMENT 
PLANT was the title of the paper by 
Marvin Ray, Director of Public 
Works, Modesto, Calif. Mr. Ray had 
a most interesting story of a city 
undertaking to treat domestic sew- 
age with a population equivalent 
of 18,000 in winter, and a population 
equivalent of 450,000 during the sum- 
mer season when canning plant dis- 
charged wastes to the city sewers. 
First, 21 acres of oxidation ponds 
were used and a Dorrco “Vacuuator” 
of 50 ft diameter was added. Later a 
“Biofilter” of 200 ft diameter handling 
30,000 gpm was constructed, also a 
so-called “deck aerator” designed by 
Modesto’s consulting engineer. Then, 
what is thought to be the largest 
known experimental pilot plant was 
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ointly financed by equipment manu 
facturers, H. N. Jenks, the city’s con 
sulting engineer, and the city which 
contributed $12,000 to the cost. To 
be determined. is the ultimate treat- 
ment, and design of a 30 mgd plant 
lor treating an industrial 
Oot O06 per cen 


waste load 
t by volume but 96 per 
cent in terms of B.O.D. loading. 

Mr. Ray told of “Biofilter” loadings 
ot 200 Ib of B.O.D. per day, per acre 
t durit 


root, 


season with 

\lso. the 
use of 4,000 Ib of chlorine per day for 
odor control , 


canning 


ig 
~ ns 


satisiactory performance 
\lso, the use of enzymes 
in 1953-'54 and °55, applied to the 
canning wastes, with good results. 
Mr. Ray also revealed that Modesto 
would required to treat its 
to maintain not less than 
5 ppm dissolved oxygen in the 


be sO 


wastes, as 
stream 
salmon 
runs. The pilot plant was expected to 
reveal the most economical method of 
providing the effluent quality to meet 
such requirements 

In 
proportioning ¢ 


below its sewer outfall during 


answet as to the 
~ costs of the plant, 
costs between industry, 
contributing 96 per cent of the load 
the contributing but 4 
t the population equivalent 
Mr said that the can 
ning plants will pay 1/3 of the costs 
\ se 


domestic 


to a question 
and operating 


ing and city 


per cent 
loading, Ray 
wer service charge is made for 
Mr. Ray did not ex 
plain the grounds on which Modesto 
industrial treat 
ment on such a seemingly inadequate 
participation by industry 


service 


Is hnancing waste 
>> 
33 per cent 
tor YO per cent population equivalent 
plant loading 


Hyperion Plant Studies 


Los Angeles not only served as host 
city for the but its famed 
and controversial Hyperion sewage 


convention, 


plant also served as the basis for three 
technical papers and one discussion 
lhe first paper and its discussion was 
part of the Monday 
sion, the othe 
at the 


afternoon ses 
two papers were pre 
sented Tuesday morning ses 
sion 


Robert () 
ALI 


Bargman discussed the 
ATION OF PREAERATION, 
SEDIMENTATION 
Process AT HYPERION TREATMENT 
PLANT. Mr. Bargman is Asst. Chief 
Engr. of the plant. Frothing is one of 
the problems and it costs 17 cents 
per million gallons to control it with 
sprays. Oxidation reduction potential 
is used to determine the amount of 
aeration needed to keep the sewage 
from becoming septic. The amount 
of air required is believed to be in re- 
lation to certain characteristics of the 
sewage. The sewage that reaches the 
Hyperion plant has a much higher 


Ey 


\ERATION AND 
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oxygen demand than the same sew- 
age at some distance from the plant. 
He pointed out that the high rate 
process of treatment with aeration is 
usable and that B.O.D. and suspended 
solids removals of 70 to 85 per cent 
can be obtained. There does appear 
to be some instability of the process. 
lhe grease problem at the Hyperion 
plant has increased in magnitude in 
recent times 

Jack W. Pratt, Sales Engr., Proc 
Engrs., San Mateo, Calif., dis 
Mr. Bargman’s paper and 
stressed the use of oxygen reduction 
potentials as a guide in the aeration 
processes. He believes that pre-aera- 
tion will improve the treatability of 
sewage by increasing the oxygen re 
duction pe tential 


ess 


cussed 


sedimentation for an additional 300 
mgd. The combined effluents will be 
discharged to sea through a 5 mile 
long 12 ft outfall terminating with a 
diffusing system 194 ft under water. 
Digested sludge will be pumped to sea 
7 miles off shore through a 22 in. 
steel pipe outfall terminating 300 ft 
below surface. Production of fertilizer 
will be discontinued, Plant effluent as 
well as digested sludge will require 
pumping through the long outfalls. 

Hapman Tubular Grit Conveyors 
are to be installed in the existing pre 
aeration tanks beneath the Chicago 
Swing Diffuser Tubes. New grit re 
moval facilities will employ air wash 
ing, and Hapman Conveyors for col 
lection, and transport to elevated hop 
pers for removal by truck. 





























—— Hyperion Plant 


R. E. Stevenson 


aT Hy- 
were reported by 
Research Director, 
Calif., Los 


(OCEANOGRAPHY STUDIES 
PERION QOUTFALI 
R. E. Stevenson, 
Univ. of Southern 
\ngeles. Dr. Stevenson told of the 
drift card studies of currents 
from the existing and proposed Hy- 
perion sewer outfalls. He told of 
radio-activity added to Hyperion ef- 
fluent which permitted a comparison 
between travel of the effluent toward 
the beaches and the coliform index 
The studies were made to confirm 
the assumption that effluent distribu 
tion 200 ft below surface 5 miles off- 
shore will not reach the beaches along 
the semi-circular bay. These studies 
also revealed the effectiveness of 
chlorination of the Hyperion Plant 
effluent in preventing coliform bac- 
teria reaching the beaches 


made 


PrRoposED ALTERATIONS TO THE 
Hyperion ActIVATED SLUDGE PLAN1 
\Np OCEAN OUTFALL were discussed 
by Robert J. Theroux, Project Engr., 
Hyperion Engineers, Los Angeles. 
Mr. Theroux reported that Los 
Angeles is to spend an additional 
$60,000,000 for additional facilities 
for collection, treatment and disposal 
of its sewage. The existing Hyperion 
Treatment Plant will be operated as 
a conventional activated sludge plant, 
capable to treating 120 mgd. Enlarge- 
ment of the plant will provide plain 


Pre-aeration of Los Angeles sew 
age has created odor nuisance and 
hydrogen sulphide attack. There has 
been no noticeable benefit to primary 
settling or the activated process and 
will not be incorporated in the plant 
additions. 

\s an odor control measure, ven 
tilation air will be taken into the air 
compressors supplying air to the 
activated sludge process 

A major feature of the expanded 
plant will be the two pumping sta 
tions for plant effluent and sludge. 
Continous pumping of sludge is pro 
posed. The sludge will be diluted to 
the desired solids content. The dilut- 
ing effluent will be pumped in the 
sludge line alone if sludge is not avail- 
able continuously. The main effluent 
will require pumping only when ex- 
ceeding a 300 mgd rate through the 
plant. Provision has been made for 
running cleaning mechanisms through 
the effluent and the sludge outfalls 
The cement lined and tar coated gun 
nite exterior steel sludge line will also 
be provided with cathodic protection. 

Studies are now under way looking 
to the practicability of ground water 
recharge with effluent from the acti- 
vated sludge plant to the maximum 
extent possible. Failing in ground 
water recharge effluent may be piped 
to industry. It is proposed to find a 





generating customer for the 
surplus digester gas which is to be 
appreciable. The Dept. of Water & 
Power is a likely buyer for a proposed 
nearby power plant. 


power 


Sewer Maintenance Forum 


Under leadership of Orville L. 
Dickinson, Engineer, Clay Products 
Institute, Los Angeles, the following 
members participated in a panel dis 
cussion, key-noted by Dr. Richard 
Pomeroy, Consulting Chemical Engr., 
Pasadena, Calif. 

M. B. Nixon, Engr. of Sewers, 
\tlanta, Ga. ; Grant M.Olewiler, Supt. 
San. Dist., Ardmore, Pa.; John D. 
Parkhurst, Res. Engr., L.A. County 
San. Districts; Sydney Preen, Supt. 
Sewer Maint., Long Beach, Calif. 

Why Marntain Sewers?, the 
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age Works.) 

Dr. Pomeroy told of the use of 
neoprene gaskets to stop objectionable 
manhole lid bang and also stressed the 
fact that, with present day equipment 
and an effective sewer cleaning pro- 
gram, greater economy in sewer de- 
sign is permissive; i.e. less slope of 
sewers, less pumping, etc. 

Mr. Parkuurst, of L.A. County, 
said that sewer maintenance men 
seemed to be a “breed of their own”. 
As to maintenance costs, in the small- 
er community it might run up to $400 
per mile per year. He stressed the 
importance of ventilation of every 
manhole before letting men go down. 
This is done by operating a suction 
fan at the next lower manhole. He 
pointed out that a hard grease ring in 
a sewer can not be removed by use 











R. Pomeroy 


question that opened the session, was 
ably discussed by Dr. PoMERoy who 
emphasized effective sewer cleaning 
{0 maintain capacities ; to avoid odor 
nuisance, and sewer attack due to hy 
drogen sulfide generation ; to preclude 
liability suits due to laxity in sewer 
cleaning and effective maintenance 
He poimted out that the increasing 
use of household garbage grinders had 
made systematic sewer cleaning more 
important than heretofore. 

\s to costs of maintenance, $125.00 
per vear per mile seemed to be an 
average figure. Of this $90.00 per 
per mile 
cleaning at Long Beach, Calif., where 
75 per cent of all sewers are cleaned 
vearly at a cost of 0.33 per cent of the 
cost of the sewers. Cleaning oper 
ations and equipment used at Long 
Beach were shown in a splendid color 
film—especially the effective use of 
the Wavne Sewer Cleaning Balls de 
veloped by “Syd” Preen, Supt. of 
Maintenance at Beach. The 
movie pictured the high velocity swirl 
ing of the spiral-finned heavy duty 
balls on the end of a small 
feed out cable. The film also showed 
the very expertly designed and com 
pletely equipped sewer maintenance 
truck of Long Beach. (Watch for a 
description of this maintenance truck 
future Water & Sex 


vear represented cost of 


Long 


rubber 


ina issue of 


Sewer Maintenance Forum —— 
M. B. Nixon G 


of rubber cleaning balls. A 
tool is needed for this job. 

In subsequent discussion, it was 
stated that the head required to pro 
pel the cleaning balls is 12 inches or 
more, the greater the head the faster 
the operation. The greatest hazard of 
head build up is possible basement 
flooding. 

Mr. Preen, of Long Beach, Calif., 
said that a ball should never run 
tight through a sewer but should have 
room for gyrating swirl and under 
scour. At Long Beach cleaning costs 
of $90 to $93 per year per mile had 
insurance and other 


cutting 


included every 
cost. 

Mr. OvewiLer, of Ardmore, Pa.., 
felt that flushing between cleanings 
on the Merion Township system had 
been very helpful. Hydrant flushing is 
not nearly as effective as tank truck 
flushing. The tank truck of 700 gal 
capacity has three compartments with 
quick empting valves to drop a slug 
of scouring flush water. They use a 
four man maintenance crew. Instead 
of cleaning balls, a “Flexible” chuck 
is used to good effect 

Mr. Nixon, of Atlanta, Ga.. stated 
that a revealed that mainte 
nance cost per vear per mile had ay 
eraged in excess of $200 for a number 
of cities. 
IFFECTS O1 


survey 


(GARBAGE (JRINDERS ON 
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SEWERS was reported by Kenneth 
Scharman, Mgr., Pima County Sani- 
tation Distr., Tucson, Ariz. 

Finding two sewers of practically 
identical grade (0.72 per cent) and 
length (800 ft) and same number of 
homes connected, the effects of home 
garbage grinders could be studied con- 
clusively for nine months. The sew- 
age flow averaged 50 gal per capita. 
The principal difference in the sewage 
carrying the ground garbage was a 
slightly higher hydrogen sulfide con- 
tent ; a lower pH value by 1.8 points, 
a higher temperature (90° ) ; 336 ppm 
greater suspended solids; a practical- 
ly doubled B.O.D., the increase being 
248 ppm as the nine month average. 
The most objectionable components 
had been the easily stranded egg shells 
and the grease ring deposited on the 








A. A. Appel 


pipe walls. Experience indicates, how- 
ever, that cleaning with the rubber 
balls will remove the grease and shell 
accumulations. 

PHOTOGRAPHIC INTERIOR SEWER IN- 
SPECTIONS was an interesting presen- 


tation by Alvin A. Appel, Supt., 
Sewer Maintenance Div., Dept. of 
Public Works, Los Angeles, Calif. 
Mr. Appel who has served the L.A. 
Dept. of Public Works for 33 years 
related the value of photographic rec- 
ords of the interior condition of sew- 
ers. The hazards of man made photo- 
graphic records, contributing to the 
death of an earlier superintendent, 
had led to the development of light- 
ing and camera equipment sent 
through sewers on specially designed 
miniature boats without manual atten- 
tion. The boat as finally perfected is 
constructed of stainless steel and 
fiber glass. The special fog piercing 
spot-light operates from dry cells as 
does the camera operation. Color pho- 
tographs on the screen revealed points 
of gas attack of the sewer, spalling 
of terracotta liner plates, bad joints, 
infiltration, ete. One particularly 
bad condition was revealed in the 
vicinity of a force main discharge 
into the gravity sewer, releasing 
hydrogen sulfide gas to create pro 
nounced sewer wall attack. Another 


attack spot was noted where debris 
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created turbulence to release the 
destructive sulfide gas. Recently, 
these photographic surveys have been 
contracted for with the Los Angeles 
firm, Rodding & Cleaning Co., which 
perfected the boats, camera and light 
ing arrangements. 


Operator's Forum 


The final half day was devoted to 
two parallel “Forums”—one on “In 
dustrial Wastes” and the other to 
plant operating problems. Lee Kraus, 
Supt. of the Peoria, Ill. plant pre 
sided at the “‘( )perator’s Forum” and 
Wm. F. Garber, Lab. Director, Hy 
perion Treatment Plant, Los Angeles, 
served as leader of the Forum. 

rhe session was opened by Bernard 
B. Berger, Chief, Water Supply and 
Pollution Control Research, U. S. 
PHS Cincinnati, Ohio. Mr. Berger 
spoke on U. S. Pustic HEATH 
SERVICE PROGRAMS OF INTEREST TO 
SewaGE WorkKS OPERATORS and re- 
lated a number of studies being made 
at the Robert A. Taft Sanitary En 
gineering Research Center of the Pub 
lic Health \mong these are 
revised standards for raw water quali 
ty of a more realistic nature; a care 
ful study of the Micro-Filter Tech- 
nique for bacterial tests on waters; 
a possible better yard-stick than the 
coliform test; a continuous D.O. re 
corder for streams and effluents : bio 
oxidation processes; industrial waste 
treatment; oxidation ponds for sew- 
water conservation 


from and 


»ervice 


ages and wastes; 
through 
wastes 

Mr. Berger also referred to the Ad 
vance Training Courses for Chemists 
and Engineers of 1 to 2 weeks which 
were given at the Taft Center, and a 
proposed digest of papers from the 
Center for distribution. During 1955 
and 1956, no less than 800 engineers 
and chemists attended the Advanced 
Training Courses, indicating an ap 
parent need 


recovery sewage 


MAINTENANCE OF SEWAGE WoRrKsS 
INSTRUMENTS was discussed by Jack 
M. Betz, Engineer, Hyperion Treat 
ment Plant, Los Angeles, Calif. 

Mr. Betz, after pointing out the 
worth of good plant instrumentation, 
felt that design engineers were less 
familiar with instrumentation than 
should be the case. For the smaller 
plants, however, instrumentation 
shov id bh. held to a practical minimum 
because of the need for good mainte- 
nance by qualified men. He did not 
believe that instruments in the devel 
opment stage should be tried in sew 
age plants for reasons best under 
stood by operators. 

In comparing pneumatic with elec- 
trical transmission between the pri 
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mary element and instruments Mr. 
Betz said the pneumatic system up to 
the 500 ft limit had been more satis- 
factory. A clean and dry air supply 
is a “must” however. At flow trans- 
mitters, an indicating scale is an im- 
portant adjunct. Venturi-meters in 
sewage plants should have a remov- 
able throat section. For sludge, a 
Venturi tube should have no piezom 
eter ring. Purge lines to the meter 
should be no smaller than 34 inch and 


transmit 0.2 to 0.3 gpm of flushing 


ished material is but 65 cents a cu yd, 
50 cents of which is for peat moss 
used as the absorbent of ammonia 
rich sludge liquor. At the cost of 
$1.54 per ton of finished product, 
which can be used directly on plants 
or crops, or sold in bulk to fertilizer 
producers, there is money to be made. 
The product is both moisture retain- 
ing and a gradual releaser of nitro 
gen. 

THE ENGINEER AS MANAGER was 
discussed by E. P. Coleman, Univ. of 
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—— Operator's Forum 


S. Kraus W. F. Garber 


water. These lines should be equipped 
with check valves and air vents at 
high points. Instruments should be 
checked with purge line flow on and 
off. Continuous slope to purge lines 1s 
important. 

For sewage plants, a 2 per cent in 
strument accuracy is very good and 
even 3 to 5 per cent may be accept- 
able. For small plants, only the sim- 
plest instrumentation can be justified. 
Venturi tubes on raw sewage should 
be cleaned yearly and a removable 
throat section is advocated to facil- 
itate such cleaning. The small plant 
superintendent might explore the 
possibility of contracting for periodic 
instrument service as the most prac- 
tical maintenance procedure. Where 
there is a capable man on the staff, 
he might be sent to one or more of 
the Instrument Maintenance Train- 
ing Schools conducted by manufac- 
turers 
\ New PROCESSING TECHNIQUE IN 
StupGce DisposaL was described by 
C. J. Geraghty, San. Engr., Redwood 
City, Calif. Mr. Geraghty described a 
process developed by himself for prof- 
itable sludge disposal which con- 
sists of spreading digested sludge 3 to 
6 in. deep on a bed of a cellulostic ma- 
terial and allowing it to dry to 60 per 
cent moisture, then respread over and 
over to a 15 in. depth and allow to 
dry to 30 per cent moisture. The dis- 
posal of 700 tons per year on one 
acre of area is readily achieved—i.e., 
0.5 sq ft per capita. The advantages of 
the process are that no underdrained 
beds are required, and a simple turn- 
over (tilling) replaces tedious sand 
hed scraping. The cost of the fin- 
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E. P. Coleman 


California, Los Angeles. Prof. Cole 
man said that lack of effective com- 
munications is responsible for indif- 
ferent to poor plant management. 
Among management rules, he said 
that the good manager considers how 
he would respond, if in the sub- 
ordinate position and following the 
golden rule at all times. He recom- 
mended “The Underwritten Law of 
Engineering” by Julian King as 
worthy of study. This article ap- 
peared in the A.S.M.E. Journal for 
1946. 


C. J. Geraghty 


Industrial Waste Forum 


E. F. Eldridge, Dir. Ch. Engr., 
Washington State Pollution control 
Comm., Olympia, Wash. served as 
leads of the forum. The theme of the 
session was “pilot plants.” 


Pulp Mill 

The Weyerhaeuser Timber Co. de- 
sired to build a pulp mill at Grays 
Harbor in an area where there were 
salmon, steelhead trout and oyster 
fishing of considerable economic im- 
portance, so it was necessary to give 
attention to a suitable location for the 
mill. This attention resulted in a 
Prtot Stupy to Prepict EFrrects or 
WASTES ON RECEIVING WATERS. 

Mr. P. BILtInGcton described the 
system of tanks used to simulate the 
various bays of the salt water harbor 
that would have to receive the waste 
from the pulp mill. In order to de- 
termine the relative volumes in the 
bays a topographic map of the area 
was obtained andthe harbor area was 
cut out of wood and then divided 





into sections that were weighed on 
an analytical balance and the volume 
of water obtained by getting the aver- 
age depth of harbor in each cut out 
section. Salt and fresh waters were 
used to represent river and ocean 
water. The pollution in the model 
study was represented by ferrous 
aluminum sulfate. The data accum- 
ulated from the model testing when 
analyzed showed that by carrying the 
waste from the mill to an outfall 
three miles downstream that a seven- 


FEDERATION REPORT—PART 2 


Crown Zellerback Corp., Comos, 
Wash. The pulp waste is inoculated 
with aerobic bacteria that transform 
the dissolved solids of the waste into 
bacterial cells that are high in protein. 
The process is similar to the activated 
sludge process with the waste sludge 
being processed for animal feed. 


Statistical Studies 

James C. Lamb III, and H. Van 
Blarigan, San. Engrs., Amer. Cyan 
amid Co., Bound Brook, N. J. dis 





Hedepeth 


told improvement in stream condition 
could be obtained. Still further help 
in maintaining suitable conditions was 
found to be possible if a holding la- 
goon were constructed and used so 
that wastes from the mill 
charged only during falling tide. 

\ Pitot Stupy ON THE Propuc- 
TION OF HIGH PROTEIN FEED FROM 
Putp WASTE was described by Her- 
man Amberg of Central Research, 


were dis 








Industrial Waste Forum 


P. Billington H. Amberg 


cussed STATISTICAL INTERPRETATION 
or PiLot-PLANT Stupies. They 
pointed out that if a statistical design 
is made prior to the taking of data for 
any particular study the minimum ef- 
fort will be expended in getting signif- 
icant information.. With the accumu- 
lated data an equation can be obtained 
by the use of an electrical computer 
that will show the proper relation of 
all components within the range of the 


data. This is a method of handling 
analytical data that will become more 
widely used as time goes on. 


Background Study 

Robert O. Sylvester, Asst. Prof. 
Civ. Engrs. Dept., Univ. of Wash., 
Seattle, impressed those in attendance 
of the VALUE oF BACKGROUND Stupy 
prior to the location of any new plant 
that will discharge any waste waters 
whatever. He said that any industry 
should take samples to determine the 











dissolved oxygen in a stream prior 
to the construction of the new plant. 
It was recommended that many pic 
taken as evidence of 
ditions that Dredgings 
identification of the species found is 
recommended. It was apparent from 
Professor Sylvester’s remarks that 
considerable money can be well spent 


tures be con 


exist. and 


in getting background information. 





Significant Changes in ASTM 
Concrete Pipe Specifications 


\n entirely new concept in the 
design and requirements of concrete 
pipe was presented to the Am. Soc. 
for Testing Materials Committee 
C-13 on Concrete Pipe at its recent 
meeting in Chicago 

A technical committee from the 
concrete pipe industry has accomp- 
lished a very comprehensive research 
program, coupled with engineering 
study. Based upon this substantial 
background of data, Committee C-13 
carefully reviewed and accepted a pro 
posed complete revision, of the speci 
fication for reinforced concrete pipe 
for gravity sewers and culverts. This 
involved revising, combining and en 
larging the present requirements of 
specifications C75 and C76. The 
recommendation calls for the dis- 
continuance of A.S.T.M. specification 
C75, and designation of the new 
specification as C76. 

The new concept in design is 
known as the “D-Load” method, 
which is a means of classifying the 
load on pipe. There will be two kinds 
ef D-Loads for the three-edge-bear 


ing test. “D-Load Ultimate” is the 
load per lineal foot of pipe per foot 
of diameter to produce ultimate fail- 
ures. “D-Load .0l-inch crack” is the 
load per lineal foot of pipe per foot 
of diameter to produce the .01-inch 
crack. The new specification is de- 
signed for both types of D-loads, 
whichever is desired by the user. 
Tables make it possible to choose the 
pipe especially designed to withstand 
five different degrees of loadings. 

Important changes were accepted 
for immediate adoption in the Specifi- 
cation for Concrete Sewer Pipe (C 
14). A basic change provides two 
tables, one for standard strength, the 
other for extra strength, non-rein 
forced concrete sewer pipe. A new 
section was added to provide con- 
trol requirements on the repair of 
pipe due to occasional imperfections 
in manufacture or accidental injury 
during handling. Changes were made 
in the section describing the perme- 
ability test to provide greater clarity 
and understanding. 

The Tentative Specification for 
Reinforced Concrete Low-Head Pres- 
sure Pipe (C361-T) is to be revised. 
The changes accepted pertain to the 


sections on basis of acceptance, mini- 
mum design, longitudinal reinforce 
ment, joints, curing, permissible vari 
ation in dimensions, and repair. No 
changes were recommended in the 
Tentative Specification for Reinforced 
Concrete Low-Head Internal Pres- 
sure Sewer Pipe (C362-T). 

A special Subcommittee on Ab 
sorption presented revision, and 
smaller area of specimen, in specifica- 
tions for reinforced concrete sewer 
and culvert pipe to provide for use 
of cores, and smaller area of speci- 
men, in determining absorption. 

\ special subcommittee will devel 
op requirements for rubber joint ring 
couplings for concrete pipe. 


Black & Veatch Engineers 
Move to Larger Offices 


Black & Veatch, consulting engi- 
neers of Kansas City, Mo., have an- 
nounced the moving and consolida- 
tion of their offices. The former loca- 
tion was on the Country Club Plaza. 
The new and more spacious offices 
are at 1500 Meadow Lake Parkway. 


Kansas City 14, Missouri. 
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SEWAGE WORKS PRACTICES 





Series 2—Part 8 


| % MOST EVERY sewage treat- 
nent plant in the world applies 
the process of anaerobic decomposi- 
tion in the disposal of organic solids 
'’ has written a summary 
about the fermentations in 
treatment. He states that there 
have been many points of controvers\ 
and that even when he wrote in 1954 
they had not all been settled 


Buswell 
use of 


waste 


Methane Fermentation 


Che 


organ 


decomposition of 
solids such as those found in 
methane 


anaerobic 


sometimes: called 
m because the largest por- 
tion oft the end 
Che 


carbor 


sewage 1s 
lermentatt 
product gases 1S 
other formed is 
dioxide. In many fer 
mentations it 1s quite necessary to 
provide a pure culture of some micro- 
order to accomplish the 

This situation is not 
methane fermentation of 
organic solids. In this process it is 
juite apparent that a mixed culture is 
at work in the anaerobic decomposi- 
solids 


methane gas 


mostly 


organism in 
desired end 
true in the 


tion of sewage 


culture may be 
necessary in order to convert complex 
into methane. This 
statement is partially proven by obser 
nature at work in those 
places where organics are allowed to 
accumulate and there is an absence of 
that almost spon- 
taneously decomposition sets in. Not 
being believers in the miraculous, it 
must then be concluded that there 
must be methane-producing organ- 
widely scattered in nature. 
There is considerable difficulty ex 
perienced when a bacteriologist at- 
tempts to isolate methane organisms 
so the study of them in pure culture 
limited. It is now believed 
that besides being methane producers 
these organisms are non-motile, non 
forming and Gram negative. 
They have the ability to use ammonia 
as a source of nitrogen. It has been 
observed that they grow at a relative- 
ly slow rate, sometimes requiring 
several weeks to develop into an ac- 
tive culture. These organisms are not 


In fact, a mixed 


organi solids 


vation of 


oxvgen. It 


seems 


isms 


has been 


spore 
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by DON E. BLOODGOOD 


Mr. Bloodgood is Professor of Sanitary Engineer- 
ing at Purdue University, Lafayette, Ind. In this 
series, he discusses SEWAGE WORKS PRAC- 
TICES in a manner designed to assist plant op- 
erators, students and others who wish to re- 


aw 


view the subject matter. 





necessarily the ones that decompose 
the complex organic solids in sewage 
sludge. 

Studies have been made to deter- 
mine what takes place in the decom- 
position process when sewage solids 
are disintegrated and the reports in- 
dicate that volatile acids are first 
formed. Acetic, butyric, propionic and 
valeric acids have been isolated from 
digesting mixtures. It has been indi- 
cated by many writers that it is the 
decomposition of the volatile acids 
that results in the formation of the 
methane and carbon dioxide that 
make up the major portion of the gas 
from sludge digestion tanks. Teletzke 
and Rohlich’’ have reported on a 
method for determining the concen- 
tration of the various acids. They 
used a chromatographic method for 
separation and identification of the 
acids. 

The ratio of carbon dioxide pro- 
duced to the quantity of methane de- 
pends upon the elemental constituents 
of the compound being used by the 
bacteria as food. Symons and Bus- 
well’) stated that for compounds 
containing carbon, hydrogen and oxy- 


gen the general reaction in the 


Vey 
) CO, + 
8 


cNH,HCO, + dHeS + eM (HCO;), 
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methane fermentation can be pre 
dicted according to the Equation | 
C is carbon, H is hydrogen, O is oxy 
gen and the subscript letters are for 
the number of atoms of the respec 
tive substances. Symons a 
water, carbon dioxide, and methane 
are the only substances involved in 
the reaction the substrate, 
then their coefficients may be deter- 
mined algebraically in terms of the 
numbers of atoms in the substrate 
molecule. The equation may also be 
developed in a stepwise manner, the 
first step being an oxidation-reduc 
tion by water to give carbon dioxide 
and hydrogen, and the second a com- 
bination of the hydrogen with part of 
the carbon dioxide to form methane 
and water. 

This equation gives a simple meth 
od for writing the balanced reaction 
for that portion of the substance that 
is converted to methane and carbon 
dioxide. This equation not only de 
fines the gas ratios but the 
weight of the gases produced.” 

Symons and Buswell? also report 
a still more general equation that ap- 
plies when more complex materials 


See Equation 2 


Savs, 


besides 


also 


are decomposed. 





SLUDGE DIGESTION 





Courtesy Dorr-Oliver 


BIO-FILTRATION plant with 80-ft dia. primary digesters equipped with recirculating mixers.—Marin County, Calif. 


where C is carbon, H is hydrogen, © 
is oxygen, N is nitrogen, S is sulphur, 
MI is any metal ion, v the valence of 
M and a, b, c, d, and e, the number 
of atoms present 

Both of these equations show that 
there is a very definite relationship 
between the pounds of organic solids 
destroved and the volume and weight 
of gas produced. The weight of gas 
produced is usually greater than the 
pounds of solids destroyed because 
some water is used in the process and 
therefore the hydrogen and oxygen 
from the water make up part of the 
methane and carbon dioxide 


Temperature 


Digestion of sewage solids has been 
accomplished at different tempera 
tures. It has been found by practical 
experience that digestion does not 
take place at temperatures around 
39° F. It can be assumed that when 
solids are placed in a tank that is 
maintained at near that temperature 
it is much like preserving materials in 
a refrigerator. A tank used to store 
solids at low temperatures will, when 
warmed, attempt to digest all of the 
organic matter in a short period of 
time. The results are usually disas 
trous. 

The 
gives 
digestion at 
Their experiments 
using Imhoff sludge collected at 
Fitchburg, Mass. and seeded with 
sludges that remained from previous 


work of Fair and Moore‘* 
idea about the rates of 
different temperatures 
were conducted 


some 





TABLE | 


Time Required to Digest Sludge at 
Various Temperatures 
(By Fair and Moore)‘*? 


Temperature Time of Digestion 
°F. Days 


59 67.8 
68 46.6 
77 37.5 
86 33.3 
95 23.7 
22.7 
14.4 
8.9 
12.6 





tests at particular temperatures. The 
“time of digestion” was obtained by 
recording the number of days re- 
quired to produce a quantity of gas 
equal to 90 per cent of the total pro- 
duced at 59°F. The data collected by 


Fair and Moore is presented in Table 
1. It seems very possible that the 
time of digestion at the different tem- 
peratures given by them, may be con 
siderably higher than the time of di 
gestion required in modern digestion 
tanks because modern tanks are fed 
continuously and a maximum number 
of active organisms is probably pres 
ent at all times. In the studies re 
ported there may have been a delay 
of several days before the organisms 
reached their maximum activity. The 
quantity of gas produced (90 per cent 
of the ultimate) was 7.65 cu ft per lb 
of fresh volatile solids added. The in 
formation given by Fair and Moore 
is, however, an excellent guide to 
those who need to know the effect 
of temperature on sludge digestion. 


Quality of Gas Produced 
and Per Cent Digestion 

All of the solids added to a diges 
tion tank are not decomposed, in fact, 
all of the volatile solids are not de 





TABLE 2 
Volatile Solids in Raw and Digested Sludges 


Type of 
Plant 


City 


Gary, Indiana‘®’ 
Toledo, Ohio'®? 
Jackson, Mich.‘7) 
Racine, Wis.‘*) 
Fort Wayne, Ind.‘*) 


Primary 


Primary 


Average 


Activated Sludge 


Activated Sludge 


Activated Slud-e 


%/, Volatile in Dry Sludae 


Ra ~ Digested 


524 460 
66.1 43.1 
58.0 42.0 
57.4 38.2 
55.0 40.0 


57.9 41.9 
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SLUDGE DIGESTION 


SLUDGE DIGESTION is established practice at Green Bay, Wis. 


It has been estimated that 
of the volatile solids are 
gas in digestion. The 

five midwestern 

lable 2 shows the 
ontent and di 
to be 57.9 per cent and 


data trom 


nted in 
in raw 


cent of the digested sludge (100.0 per 
cent—41.9 per cent). The total solids 
in the digested sludge amount to 1449 
pounds (842+0.581). There are 607 
pounds of volatile solids in the diges 
ted sludge (1449—842). Originally 
there were 1158 pounds of volatile 





TABLE 3 
Gas Production from Volatile Solids 


Cu Ft of Gas Per 
Lb Volatile Solids 
Added 


City 


Fort Wayne Ind.” 
Racine, Wis.'* 
Jackson, Mich 
Richmond, Ind 


Aurora, Ill 


Average 


Cu Ft of Gas Per 
Lb Volatile Solids 
Digested 
7.2 15.1 
5.8 10.7 
5.4 11.3 
74 —_ 
6.0 11.3 


6.4 12.1 





cent 


+19 per 
These indicate that in 2000 
solids there are 1158 
volatile (2000 x 
0.579) and 842 pounds of ash (2000 
1158 


data 
pounds of raw 
pounds ot solids 
In the digested sludge there 
ure 842 pounds of ash that is 58.1 per 


solids in the raw sludge and after di- 
gestion there are only 607 pounds, 
which means that 551 pounds or 47.5 
per cent would have been destroyed 
in digestion or (551 x 100+1158), 
i.e., the per cent digestion is 47.5. 

It has been pointed out that there 


GAS HOLDER at Sheboygan, Wis. plant 
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is a relation between the pounds of 
volatile destroyed and the volume of 
gas produced. It would, therefore, 
seem advisable to have reported the 
quantity of gas produced per unit of 
volatile solids destroyed. Most of the 
reporting however, is on the basis of 
cubic feet of gas per pound of vola- 
tile solids added. The quantity of gas 
produced, by this more common way 
of reporting, is between 6 and 8 cubic 
feet per pound of volatile solids as 
shown in the data presented in Table 
3. 

It appears that the quantity of vola 
tile solids in a raw sludge may not 
necessarily indicate the amount of gas 
that can be produced from it but it is 
apparent that usually the amount of 
gas produced is in direct relation to 
the amount of volatile solids decom 
posed. 


Heating of Digestion Tanks 


To maintain a satisfactory temper 
ature in a digestion tank it is neces 
sary to supply heat to compensate for 
that lost through the walls and to 
raise the temperature of the raw 
sludge being fed, up to the temper- 
ature being maintained in the diges 
tion tank. The amount of heat lost 
through the tank walls depends upon 
the degree of insulation of the tank 
and the difference between the tem 
perature on the inside and outside of 
the tank. 

Babbitt") says that the heat lost 
from a tank in a day can be calculated 
by the formula 

H 24Ae (T: r.) 
Where 

H Btu lost from a tank per 
day. 

At surface area of the tank, 
top, bottom and sides in square 
feet 

Te temperature, degrees 
Fahrenheit inside the tank. 

T, = temperature degrees Fahr- 
enheit, outside the tank. 

Cy coefficient of thermal con- 
ductivity in Btu per hour per 
square foot of tank surface per 
degree (Fahrenheit) difference 
in temperature. 

The coefficient C, has been said to 
be 0.07 for concrete entirely covered 
with dry earth, 0.10 for a concrete 
with the top exposed to air and sur 
rounded by dry earth, and 0.20 to 
0.25 for a concrete tank with the top 
exposed to air, the sides covered with 
moist earth and the bottom in ground 
water. 

A concrete tank 30 feet in diameter 
and 20 feet deep with earth banked 
to the top is perhaps representative of 
a small installation. Computations for 
the heat loss from this tank would be: 


(Cy) 





Area of top M2 x 4 706 sq ft 
\rea of bottom = 302xv + 4 706 sq ft 
\rea of 1884 sq ft 
Total area 3296 sq ft 
Operating temperature ot 
tank 
Outside temperature, mean for 
Mid West 32 I 
Coefficient of thermal conductivity —0.10 
H=24 x 0.10= 300,595 Btu 
The heat value of sewage 
585) to 646%) Btu per cu ft and 
the amount of gas required to keep 
the 30 ft diameter tank warm would 
he approximately 
300,595—646 


sides 30x9rx20 


90° | 


3296 x 3B x 


gas 1S 


465 cu ft. 

This digestion tank has a volume 
of 12,708 cu ft and when operated 
under an average loading of 3500 
persons (3.62 cu ft per cap.) it 
might be expected to produce 2200 
cu ft per day if the gas production is 
about average. (Average at Racine, 
Wis. for 1951-55 was 639 cu ft per 
cap. per day‘*)). It takes about 21 per 
cent of the gas produced to keep the 
digestion tank up to temperature. On 
a cold winter day the gas required 
would be as much as 50 per cent of 
the total produced 

fabbitt™*’ has also presented 
formula for the calculation of the heat 
required to raise the temperature of 
the incoming sludge to that of the 
sludge in the digestion tank. The 
formula is 

H W (T, 
In this formula H is the Btu required 
to raise the daily sludge addition to 
the temperature of the sludge in the 
digestion tank; W is the weight of 
sludge entering the tank: T; is the 
temperature of sludge in the tank de 
grees Fahrenheit; T, is the tempera 
ture of the sludge entering the tank 
in degrees Fahrenheit ; S is the specif- 
ic heat of sludge which is taken to be 
equal to 1.0 but actually may be 
slightly less than this number. 

With a sewage flow of 100 gal per 
capita, 200 ppm of suspended solids 
and a 50 per cent removal in primary 


Tr.) (S) 


SLUDGE DIGESTION 


DIGESTER at right—New Holstein, Wis. 


treatment there should be 5820 
pounds of sludge with 5 per 
solids concentration produced. The 
heat required to raise the tempera 
ture of this 60°F. sludge to 90°F 
would be 
H = 5820 


cent 


(90-60) *& (1) 
Btu 

To supply this number of Btu would 

take 270 cu ft of gas. 


174,600 


If supernatant is withdrawn heat 
is removed from the tank and this is 
also a loss in heat from the tank. This 
quantity of heat is also 174,600 Btu 
because this is the amount of heat re 
quired to raise an equal weight of 
sludge entering the tank. 

According to these calculations, it 
would require 1005 cubic feet of gas 
per day to heat the incoming sludge, 
to make up for the heat lost through 
the walls of the tank, and to account 
for the heat removed from the tank in 
the supernatant. 

This illustration shows that about 
$5.5 per cent of the gas produced is 
required to maintain the temperature 
in a digestion tank of this size. If the 
temperature in a digestion tank can 
not be maintained with the gas being 
produced an operator can determine 
the volume of gas that can reasonably 
be expected by use of the formula 

G=5.3312 VAB 
where 
G—cubic feet gas per day 
V=volume of sludge in gallons 
\—solids concentration of 
sludge (%) 
B Vol. solids, N 
5.3312—8.34 & 6.4 
“100 X 100 
x cu ft/lb vol 


of drv solids 


solids added 


Summary 

1. Methane 
known to multiply at a slow rate. 

2. Acetic, butyric, propionic and val 
eric acids are formed in digesting 


sludge. 


forming bacteria are 


? 
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3. The ratio of methane to carbon di- 
oxide in sewage gas depends upon 
the organic constituents of the 
sludge being digested. 

There is a definite relation between 
the amount of solids decomposed 
and the quantity of gas produced. 
Temperature of the liquid in a di 
tank controls the rate of 
decomposition of the sludge. 

\bout 50 per cent of the organic 

matter in raw sludge is converted 

to gas in sludge digestion. 

\ll of the volatile solids in sewage 

sludge are not decomposed. 

\n adequately fed digestion tank 

should produce a sufficient amount 

of gas that when burned should 

maintain the temperature of the di 

tank ahove 85°F 


gestion 


restr mn 
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How to 
Collect, Store and Use Daia 


By employing various tools, is the theme of this article 


HE OPERATION of water 
T treatment, sewage disposal, gar 
incineration, and industrial 
waste plants involves the collections, 
storage, numerical data 
Data must be recorded. Attempts to 
correctly remember masses of data 

ill lead only to error. To be of 
any value in operation, data must be 
compiled in a manner which is use 


bage 


and use oft 


‘r Operational control 
Data collected to 
requirements or to satisfy the 
municipal officials but 


must be meet 


legal 
directives ot 
of what real value are piles of dusty 
containing records of years 
It is not suggested that every 
f data collected must be put to 
order to be worth col 
uggested, however, that 

the data collected could be 
Ip an operator with his 
whereas it is merely filled 

e reference” because the 
is not alwavs familiar with 
avail 
useful 


WOKS 


prece 


daily use 


operat rT 
mathematical tools 


data in 


all ot the 


ible to arrange the 


A Basic Question 

\s one upproaches the subject of 
data utilization, specific questions 
mav be asked such as: Of what use 
chart ? How does a line graph 
from a | aph? What is a 


isSa | 1¢ 
ditter mar gr 
nomogral h et Before 
such questions it is desirable to an- 
swer a more general, but fundamental 
question—how do I use data? 
The first step in preparing 
for use is to decide what information 
is of interest; for example: Pounds 
of alum to be added related to flow, 
of influent related to rain- 
fall: on what is the maintenance dol- 
lar spent?; dissolved oxygen in the 
aeration tank related to hours of the 
day, and so forth. The second step 
is to collect the specific numerical 


answering 


data 


turbidity 
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data needed. Comparison of these 
data with the outline given below 
will show whether a table, chart, dia- 
gram, graph or nomograph will pre- 
sent the data in the most useful man 
ner. Finally, the appropriate mathe- 
matical tool should be employed. 


Tools Available 

The purpose of this article is to ex- 
amine five mathematical most 
useful to the operators of sanitary 
engineering facilities. The discussion 
of each will contain: Areas of ap- 
plicability, methods of construction, 
and examples. The five tools to be 
examined are defined for the purpose 
of this article in the following man 
ner 

1. Tables 
in condensed 
form. 

2. Charts—A pictorial representa- 
tion of data or physical conditions. 


tools 


\ representation of data 
tabular or columnar 


3. Diagrams—A_ schematic rep- 
resentation of complex patterns of 
flow, either in the physical sense or 
as in chain of command 

+. Graphs—The representation of 
the inter-relationship of two or more 
items, one with the other. 

5. Nomographs—An alignment 
chart consisting of three or more 
scales so arranged that a straight 
line between any two points on two 
scales will cut the third scale at a 
point bearing a mathematical relation 
to the other two points. In short, the 
nomograph is a graphical tool for 
the solving of problems. 

In common usage the terms chart, 
diagram, and graph overlap and are 
often used to describe the same item. 
Here, however, they will be treat- 
ed separately. 


Water & Sewace Works, JANUARY, 1957 


Tables 


A table is a condensed tabulation 
of data or information. It consists 
of two or more, columns of entries, 
the first column of which contains 
the name (or symbol) or the numer- 
ical value of entity under a 
basic set of conditions. Other columns 
may contain values of the basic entity 
under other conditions which may be 
applied to it. 

Tables are, by definition, columns 
of numbers. The mind cannot visual 
ize the relationship of quantities from 
a list of numbers ;: therefore, one must 
be careful to use tables where exact 
values of one variable with respect 
to another are desired, not where an 
overall trend is sought 


some 


How To Make a Table 


lo construct a table one chooses 
the independent variable, that is, the 
quantity which the operator can select 
at will. For example, in a table of 
squares and square roots of numbers, 
the number itself is the independent 
variable since the person using the 
table chooses the number in which he 
is interested, independent of the other 
numbers in the table. 

The independent variable is gen- 
erally placed in the most left hand 
column of the table under a suitable 
heading and is usually entered in the 
table as a “whole” or “round” num- 
ber. Other numbers in the table are 
the dependent variables, so-called be- 
cause their value depends on the 
selection of the independent variable. 
In the case of the square root table 
there are two dependent variables, 
which are placed in properly headed 
columns to the right of the indepen- 
dent variable column. 





Example: The Table of Squares 
and Square Roots of Numbers 


Square Root 
of Number 
0 

1.0 
4142 
1.7321 
2.0000 
2.236 


Square of 


Number Number 


Interpolation 


\s mentioned above, the indepen 
dent variable is usually placed in the 
table as a whole number. Sometimes, 
however, one desires information 
about a number between the whole 
numbers. For example, knowing that 
three feet contain 36 inches and four 
feet contain 48 inches, how many 
inches are contained in 3-1/6 feet ? 
The process of finding the answer 1s 
termed interpolation. If three feet 
equal 36 inches and four feet equal 
48 inches, 3-1/6 feet must equal the 
number of one-sixth of the 
distance between 36 and 48 inches, 
or 36 plus one-sixth of the number 
f inches from 36 to 48. Therefore, 
3-1/6 feet equal 36+ (48-36) 6 in- 
This is straight 


inches 


ches or 38 inches 
line interpolation . 

One should be warned here against 
the use of straight line interpolation 
with variables which are not linearly 
related. For instance, one might sup- 
pose that the square of 4.5 is_half- 
wav between 16 and 25 or 20.5 Ac- 
tually 4.5 squared is 20.25, and the 
use of 20.5 would introduce an error 
of 1.25 per cent. This percentage 
error becomes smaller as the num- 
bers rise In value ; therefore, it 1S 
not too significant in this particular 
case, but this type of error should be 


kept in mind when employing in- 


terpolation 
Other examples of useful tables in 
Sanitary Engineering are: 
Alkalinity equivalents of various chemi 
cals 
Analysis of sewage sludge 
Areas of circles 
Atmospheric pressures 
tudes 
Btu/ton ot 


content . 
Carrying capacity of different size sewer 


at various alti 


refuse—related to mortsture 


pipe at various slopes 
Characteristics of chemicals 
factors from 
to another 


Conversion one system of 


measurement 
Degrees of hardness of water 
and measures 
various 


weights 


Equivalent 
required for 


Fire flows 
cities 

Fire stream 
nozzle sizes 

Friction of water pipes at different flow 
rates in different size pipes 

Logarithms of numbers 

Pipe Line capacity under different heads 

Pressure to head relationship 

Squares and square roots of numbers 


size 


discharges for various 
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The Symons 


Jame Ge rge 


James, the senior author of this article 
is a third generation water works man and 
is studying for his doctor’s degree in June 
1957, just 25 years after his father ob- 
tained his doctorate. 


lremperature Conversion from °F to °¢ 
and vice versa 
lrigonometric functions 
Velocity of flow in pipes ot 
sizes at different flow 
Water requirements of 


tries 


different 
rates 


various indus 


Charts 


Charts differ from tables in that 
they show pictorally the relation of 
one item to others or the value of 
some entity in terms of another. They 
are particularly useful for explaining 
data to persons not familiar with a 
technical subject and are helpful in 
presenting annual reports to boards 
and commissions as well as to news- 
papers. 

In general, charts fall into two 
catagories, those in which some geo- 
graphical features are shown and 
those in which some entire quantity 
is divided up into parts, either by 
percentage or by actual value. 

For example, if one were trying 
to explain that additional main- 
tenance help at a plant was required, 
a pie chart would be an excellent 
method of showing how a typical 
working day is utilized. The quan 
tity to be sub-divided would be an 
eight hour shift. A circle: i.e., a pie 
is divided into various sections: 
Sampling, operation, maintenance, 
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4hr 
Maintenauce 














Fig. 1.—PIE Chart 
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clean up and meals. A time study 
would reveal how much of the eight 
hour shift the operator spends in 
performing each of these four duties. 

Time spent is converted to per- 
centage and the pie is split up so 
that the area of each of the four 
sections of the pie appears as a per 
cent of the whole area of the circle 
equal to the per cent time spent 
on the corresponding job. This oper- 
ation is easily performed by using 
a protractor and remembering that 
every 3.6 degrees of a circle forms a 
wedge containing 1 per cent of the 
area. A pie chart such as this would 
indicate at a glance that a high pro- 
portion of the operators’ time was 
spent at maintenance and would show 
the need for additional employees. 
The data used for developing the pie 
chart might be as follows: 


Record at Plant 


Hours per Shift Per Cent 
12.5 
26.9 
50.0 

Clean up and Meals 10.6 


Total - 100.0 


Job 
Lamping 
peration 


Maintenance 


The actual pie chart to fit these 
data is shown in Fig. 1. 

The pie chart is useful particularly 
to indicate sources of revenue and 
disbursement of money for expenses. 
Other types of charts are: 

Calendar charts which indicate 
schedules of dates on which repeti- 
tive action is required for proper 
operations. An important chart of this 
type is the schedule for preventive 
maintenance operations. 

Line charts in which a single line 
or narrow bar is divided into parts 
with the divisions being marked with 
numerical values of the entity or its 
divisions under consideration. Ex- 
amples of line charts are: pH zones 
or ranges of indicators; zones or 
ranges of pH in which chemical re- 
actions in water or sewage take 
place; pH zone in which corrosion 
actions occur; geological strata as 
shown by well logs, etc. 

Map charts consist of a map of 
some geographical section on which 
are shown special conditions or facts. 
Such charts may show weather con- 
ditions, contours, ground water eleva- 
tions, geological strata, distribution 
system pressures, etc. 


Diagrams 


A diagram is an outline, plan or 
drawing intended to show what some- 
thing is or how it works. One of the 
most common is the “flow diagram” 
which can be used for such diverse 
purposes as family trees, delegation of 
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Fig. 2.—FLOW diagram of water supply system 


an organization, OF 
tial progress of 
is in the flow of water or 
supply or 
or through 
processes ot a treat 
refuse through a 


process 
operatiol S 
through l 


sewage wate! 


sewage disposal system 

the 

ment plant, or of 
ng plat 


ta diagram 


individual 


compost 
| 


0 
i 


onstruc of liquid 
0 olid through a 
plant each step in the treatment may 
be represented by a simple labeled 
accurate scale drawing of 
\lthough in actual 
practice the flow through a plant 
may change direction many times 
and even double back on itself, in a 


r solid flow 


pro essing 


box, or an 
the equipment 


flow diagram the process is laid out 
in a straight line. Other data may be 
included at pertinent points, e.g., the 
dentention time at each step, the 
cumulative time upto that step, or the 
until the 
be noted at that step 


time process 1s 


completed, may 


remaining 


Usually chemical addition or waste 


removal is noted at the appropriate 


stage. A flow diagram through a con 
ventional water supply system might 


be as shown in Fig. 2. 


Graphs 

Graphs are divided into two 
classes; line graphs and bar graphs. 
Line graphs are pictorial representa 
tions of tabular data showing how one 

varies with respect to an- 
\ bar graph is the pictorial 
representation of quantities which 
are not continuous variables of one 
another. For example, a graph of the 
water consumption per year in vari 
ous cities around the country would 
be developed as a bar graph. Each 
city is independent of the next and all 
start at zero water consumption each 
year reaching some final total on 
December 31. A line connecting the 
plotted data would be meaningless. 


quantity 
ther 


Line Graphs 


On the other hand, line graph 
would be used to plot such data as 
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bacteria per ml remaining at the end 
of a ten minute contact time for var- 
ious chlorine doses. In this case, all 
of the samples started with the same 
number of bacteria per ml and the 
number remaining may be directly 
related to chlorine dosage; therefore, 
a line graph is used. ( Note: This is 
only an example and assumes that 
chlorine dose is directly related to 
bacterial kill; this may may not 
be true). 


or 


To construct a line graph the de 
cision must be made as to the in- 
dependent and dependent variable. 
The choice is made on the same basis 
as mentioned in the discussion of 
tables. The independent variable is 
placed along the horizontal axis of 
the graph, termed the abcissa or “X” 
axis. Equal divisions to a convenient 
scale are marked off, and the values 
are labled both by name and units. 
The dependent variable is then plott- 
ed along the vertical axis. This axis 
is termed the ordinate or “Y”’ axis. 
Here also a convenient linear scale 
is chosen, numbered and labeled as to 
quantity and units. The title is usually 
placed at the top center or upper 
right hand corner of the graph. The 
title generally reads “Graph of De 
pendent Variable (Name) vs. Inde 
pendent Variable (Name). Other per 
tinent information may included 
A graph oi chlorine residual vs chlo 
rine dose, for example, would appeat 
as shown in Fig. 3 


be 


Bar Graphs 


A bar graph is similar to a line 
graph in many respects. The varying 
quantity is plotted up the vertical 
axis and is labeled in the same man 
ner as above. The various items to 
be placed along the horizontal axis 
are spaced to make the graphs easy 
to read and the spacing has no nu- 
merical value. The axis is 
labeled and the graph is generally 
titled in a manner as outlined above. 
The graph of water consumption of 
various cities in the country would 
appear as shown in Fig. 4. 


also 


Before leaving the subject of arith- 
metic graphs, that is graphs in which 
the graduations of the axes are lin- 
ear, it would be well to discuss some 
of the more specialized problems of 
graph construction. Two problems 
of interest are: 1) How to represent 
large numbers, and 2) When to leave 
the zero or origin point off the graph. 

The problem of how to place large 
number on a graph without clutter 
ing up the scales with zeros can be 
solved many different ways. The 
simplest, however, is to chose some 
common factor, hundreds, thousands, 
millions, ete., that appear in each 
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Fig. 3.—LINE graph of chlorine residual 


figure and to remove it, leaving con- 
numbers on the axis. Care 
to make note of this 
the units of the axis 


venient 
must be taken 
process when 
are stated. 
For example, a graph of The Pop 
ulation in the United States vs 
Years would have millions 
along the population axis for con- 
venience as in Fig. 5. Figure 5 il 
lustrates the other point, when to 
leave zero off of the graph. Most 
graphs are drawn on 8% by 11 inch 
paper. By placing population along 
the eleven inch side of the paper and 
by discarding the unused population 
numbers, that is zero to 75 million, 
the remaining 
stretched to make 
steeply. This can be mis-leading to 
the 


removed 


figures can be 


the curve rise very 


uninformed. 


A more accurate picture of the 
growth of population in these United 
States would be given by a graph 
with all of the population axis pre- 
sented. Therefore, when it is desirable 
to present an accurate picture of con 
ditions to the layman it is wise not to 
try axis stretching. For technical use 
around the plant, however, it is fool- 
ish not to make graphs as accurate 
and usable as possible by stretching 
the scales as much as possible. To 
include any unused portions of either 
axis is a waste of space 


Meaning of Slope 


An important concept to under- 
stand is the slope of a graph. Slope 
is defined as the change of the de- 
pendent variable for a unit change 
of the independent variable. This 





Population in Millions 





dn dn 


Fig. 4.—BAR graph of water consumption 


means that the slope of a curve is the 
rate or change of the dependent vari- 
able. For example, in the laying of 
mains or sewers, the term “per cent 
grade” (slope) is used. A water or 
sewer with a 6 per cent grade or slope 
rises or falls six feet in elevation in 
every 100 feet of ‘horizontal length. 
The rate of change of the elevation 
of the pipe invert is six feet per 100 
feet of length. 

Figure 6 shows an example of 
pump operating costs versus daily 
pumpage. If the rate of increase in 
operating costs per unit of pumpage 
is required, it is necessary to deter- 
mine the slope of the curve (straight 
line). This is done by dividing the 
rise of the line by the corresponding 
run. In this case distance “A” ($20 
per day) is divided by distance “B” 
(3.3-1.lmgd, or 2.2mgd pumped). 
The slope then is $20/2.2 or $9.09 
per mgd pumped. 
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Fig. 5.—LINE graph showing y intercept and large numbers 


Fig. 6.—LINE graph showing meaning of slope 
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DIRECTIONS FOR USE 
~« Decide asount of fluoride ion re 
quired to increase fluoride con 

tent by the desired amount. 

Step 1 =~ Align thie point on Line 8, 
representing dosage, ~i th point on 
bine & Reed on Line C, the anaint 
of fluoride ion required in 1b per 
day. 

Step 2 ~ Align straightedge at right 
angles to Line C et this determined 
point. Where straightedge crosees 
Lines D,E,F, and 6, read toe amount 
of particulier chemical to be fed. 
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Fig. 7.—EXAMPLE of Z type alignment chart for fluoridation 


Equations of Graphs 


The thus far 
have been of the linear type, that 1s 
“y" the dependent variable, is equal 
the independent variable, 

slope “m”; This relation 
expressed by the equation, 


graphs disscussed 


hee oe 
times th 
may be 
y mx 

In some cases the plot of the data 
does not pass through the zero point 
on both axes. That is, when the “x” 
value of zero, the line passes through 
some value on the y intercept other 
zero; this value is termed 
the “y” intercept and this intercept 
is expressed as “b” in the equation 
which then takes the general form 
for linear graphs of y=mx-+b. 


than 


Often the general equation of the 
measured data not agree with 
the straight line form. 


does 


Logarithmic Graphs 


general equations 
which are often used to represent 
data are: y=a* and y=x™, where 
“a” and “m” are constants. Examin- 
ing the first of these alternate equa- 


Two alternate 


tions, it 1s seen that taking the log- 
arithm of both sides of the equation 
yields (log y)=(x) (log a). The 
quantity constant of 
some numerical value; therefore the 
equation really is (log y)=(K)(x). 
This equation is of the linear or 
straight line type if “log y” were 
plotted on the “y” axis and“x” on 
the “x” axis 

It would be a tedious procedure 
to have to obtain the logarithm of the 
dependent variable for each datum 
point before plotting, therefore spe- 
cial “semi-log” graph paper has been 
devised so that both variables may be 
plotted directly and straight line 
graphs will result. 

A typical curve of the “semi-log” 
type is obtained by plotting the Per 
Cent: Transmission vs. Concentration 


“log a” is a 


for use in determining unknown con- 
centrations of some ion by the stan- 
dard colormetric tests using a spec- 
trophotometer. The equation of the 
curve is log (%T) 
tration), a straight line on “semi-log” 
graph paper. 


The second equation above, y=x™, 
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DATA 


-(K)(Concen- . 


becomes (log y)=(m) (log x) when 
the logarithm of both sides of the 
equation is taken. In this case to ob- 
tain a straight line on arithmetic pa 
per the logarithm of both the depen- 
dent and independent variable must 
be computed and plotted. Again this 
is Inconvenient and special graph pa- 
per, “log-log” graph paper, has been 
developed to allow direct plotting of 
both variables. 

An example of the “log-log” type 
equation is that for pipe flow; 
Hyp=(K) (Q'). In logarithmic 
form this becomes (log H,,)=(1.85) 
(log ©)+(log K). It is seen that 
this is the typical y=mx-+b type of 
equation. Plotting Head Vs. 


on “log-log” graph 


Loss 
Flow paper 
vields a straight line 


Nomographs 


\n alignment chart, also termed 
a nomograph or nomogram is one of 
the most useful mathematical tools 
available to an The sim- 
plicity of using such charts has made 
them quite popular, both with non 
technical and technical personnel. 

\lignment charts are used to show 
the relationship between three, four, 
and five or more variables and are 
particularly useful in plant operation 
where it is possible to calculate oper 
ation results, quickly and easily. Such 
calculations as pounds of chemical 
dosage determined from flow rate and 
dosage rate, or production quanti- 
ties from analytical data, per cent re 
rates of flow and many other 


operate rr 


movals, 
items are among the useful informa- 
tion that can be calculated by align- 
ment charts 

The simplest alignment chart con- 
sists of three parallel lines each of 
which has a scale representing one 
of the variables in the mathematical 
equation or relationship to be solved. 
The scales, however, do not have to 
be parallel and may in fact look like 
a Z or have some other angular, 
curved or spacial relations 

In the discussions above, the con- 
struction of diagrams and graphs 
utilized graphical scales. Graphical 
scales may be either curved or 
straight lines graduated with a set 
of numbers arranged in order of mag- 
nitude. When the distances between 
points are equal, it is termed a uni- 
form scale; when the distances are 
unequal, it is a non-uniform scale. 

Unlike graphs and diagrams, 
nomographs or alignment charts do 
not make use of graphical scales but 
employ instead, what are termed 
“functional” scales. In a “functional” 
scale the distances between the grad- 
uations are proportional to the value 
of the variable being sought. Fre- 





quently, a logarithmic scale is em- 
ployed to establish this proportion- 
ality, although other proportionality 
factors may be used. In alignment 
charts the distances are laid off from 
an initial point on the scale, not nec 
essarily the zero point. 


How to 
Make a Nomograph 


The construction of alignment 
charts can be a complicated art for 
complicated relations, but for the 
usual calculations in a water, sewage, 
or waste plant, the development of a 
useful alignment chart is relatively 
easy. 

For a short cut to the construction 
of a parallel alignment chart ( for ex 
ample relation of flow, chemical dos 
age and dosage rates) follow these 
steps: 

1. Draw two parallel lines a con- 
venient distance apart. ; 

2. Graduate one scale (A) from 
top to bottom in logarithmic divisions 
to cover the entire range of values to 
be covered by the data collected on 
one variable, say flow in mgd. 

3. Graduate the second scale (B) 
in logarithmic divisions for the en- 
tire range of values to be covered by 
the second variable, say pounds per 
24 hours of chemicals. 

4. To determine the location of the 
third “C” (dosage in ppm) 
draw two light guide lines, one con- 
necting the top value on scale A with 
the bottom value on Scale B, and the 
other connecting the bottom value on 
scale A with the top value on scale 
B. Where these lines cross, draw a 
vertical line parallel to lines A and B. 
5. To determine the scale divisions 
on scale C, place a straightedge across 
the upper part of scales A and B for 
two particular values and mark the 
point where the straight edge crosses 
line C. Calculate the value of this 
point from the equation ppm (dosage 
rate ) (Ib/day + (8.34 x mgd) 

Repeat this operation for two val- 
ues on scales A and B, in the lower 
parts of the scales. 

Having located two values on scale 
C, divide the distance in between the 
two points into the number of divi- 
representing the number of 
whole values between the two values. 
These divisions may be logarithmic 
or approximately, but not necessarily, 


scale 


sions 


SO. 

Some persons prefer to use scale 
divisions which are equal in value. 
This arrangement can be accom- 
plished for at least two scales by 
using a Z type nomograph as shown 
in Fig. 7. In this case, the “C” scale 
is divided in approximately logarith 
mic divisions. To locate the points on 
this scale it was necessary to calculate 
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Fig. 8.—EXAMPLE of “average,” “mode” and “range™ 


the value for each point for two dif- 
ferent rates of flow and locate it 
graphically by straightedge connect- 
ing those two different flow rates 
with the dosage in lb per day for that 
dosage rate and those two flow rates. 
Where the lines represents 
the location of the value in ppm on 
the “C” scale. This is a somewhat 
tedious procedure but effective. 

In Fig. 7, more than one scale is 
included in the B may be 
done in many cases. 


cre ssed 


scale as 


Some Mathematical Terms 
of Importance 

To complete the mathematical pic 
ture, it is desirable to define four 
common terms: 1) Average, 2) 
Mode, 3) Range and 4) Median 

All of these terms attempt to “tell 
a story” about experimental data 
without presenting all of the data 
taken. Suppose an operator measures 
the suspended solids in an aeration 
tank every day at 11 :00 a.m. and sup- 
pose the superintendent wishes this 
information. By reporting the aver- 
age, mode, and range of the data to 
the superintendent, he will have all 
of the information required without 
having to examine all of the data. 
These quantities give a picture of all 
of the data. 

The average of data is the sum of 
all of the data divided by the number 
of pieces of data present. The average 
assumes the natural variation in data 
will cancel itself out, that is there 
will be the same number of high re 
sults as low ones. This may or may 
not be true, but the average of data 
is an important property. The “aver- 
age” is also termed the “mean”. 

The mode of data is the value of 
the data that appears most frequent 
ly, that is, it is the most likely to ap- 
pear. As an example, the mode is the 


value reported by the Most Probable 
Number (MPN) of microorganisms. 
The mode differs from the average 
by the fact that the mode is not af- 
fected by a few very high or very low 
results. For example, in the data 
2,2,3,5,5,5,5,5,7,30 the mode is five, 
but the average is 6.9. The difference 
between the two values would indicate 
that some very high values were pres- 
ent, as is the case. 

All data has some scatter, that is, 
there are some high and some low re- 
sults. Range is a measure of this scat- 
ter. The range of data is the differ- 
ence between the highest and lowest 
numerical value. Range is a good 
measure of the natural variation of 
data except in the cases of tests where 
a single piece of data could be gross- 
ly in error. This error will cause an 
undesirable increase in the range and 
it will no longer be a good repre- 
sentative of the consistency. These 
cases, however, do not o fre- 
quently. 


occur 


If the average value of suspended 
solids in an aeration tank is 1500 
mg/L and the range is 500 mg/L 
this means that all of the values of 
suspended solids measured would lie 
somewhere between 1250 and 1750 
mg/L. 

These three quantities (average, 
mode and range) are shown in Fig. 8. 
\ combination of all three will tell 
much about the characteristics of data. 

In cases where daily data are tabu- 
lated for the month or the year, some 
operators use the median value as be- 
ing more representative of the true 
“average” condition for the month 
than the arithmetical average. The 
“median” is that value which lies mid- 
way in numerical sequence between 
the highest and the lowest value: for 
example the sixteenth value in a list 
of 31 numbers when listed in descend 
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ing or ascending order of numerical 
value 

In many cases the weighted aver- 
age value is of far more importance 
than the arithmetical average. For ex- 
ample, to obtain a weighted average 
suspended solids in ppm it is neces- 
sary to calculate total pounds of solids 
per day from daily flow and ppm; 
these values are then added and divid 
ed by the sum of the flows (times 
8.34) for the period (say a month) 
This operation gives the weighted sus 
pended solids in ppm for the month 


HOW TO COLLECT, STORE 


AND USE DATA 


Summary 

In the short space of one article, it 
is not possible to develop all of the 
details of how to collect, store and use 
data. Neither is it possible to cover 
the subject of mathematics as it is 
used and useful to water and sewage 
plant operators. This article has not 
attempted to do either, but has been 
developed to acquaint the reader with 
some of the most useful tools with re- 
spect to data handling. 

The mathematically 


minded stu- 


dent and engineer will find most help- 
ful and useful this book on alignment 
charts : 

“Nomography” by A. S. Levens, 
published by John Wiley & Sons. 

Also students, operators and engi- 
neers will find these two articles both 
helpful and interesting. 

“Graphical Approach to Statis- 
tics” by C. J. Velz; Wat. & Sew 
Wks, 99: R-106 (April 1952) 

“Survey of Elementary Mathe- 
matics” by Warren K. Eglof; Wat. 
& Sew Wks. 95: R-55 (April 1943) 





Albert A. Smoot, Chairman of the Authority, Speaking 


ALEXANDRIA, VIRGINIA DEDICATES 
NEW SEWAGE TREATMENT PLANT 


Forced by the inclement weather of 
Dec. 14th to abandon plans for an 
outdoor setting, the Alexandria, 
(Va.) Sanitation Authority staged 
the dedication ceremonies at its new 
sewage treatment plant in its colonial 
styled Sludge Control Building (see 
picture). Flowers and music and the 
identifying multi-colored sludge pip- 
ing and process equipment provided 
an appropriate haven for most of the 
approximately 200 “weather-proof”’ 
persons in attendance. 

The Authority was presented with 
a flag by one of the local chapters of 
the D.A.R. which had been instru- 
mental in arousing local public inter 
est in the abatement of pollution of 
the Potomac River by producing and 
showing a movie of the revolting con- 
I that existed in the Potomac 

yer 
The Honorable John A. K. Dono- 
van, State Senator and Vice-Chair- 
man of the Interstate Commission on 
the Potomac River Basin, hailed the 
construction of the plant as an im- 
portant accomplishment in the Com- 
mission’s program to abate pollution 


in the Washington Metropolitan 
Area, because it is the first major mu- 
nicipal plant in the area to provide 
secondary treatment of its wastes. The 
Honorable Leroy S. Bendheim, May- 
or of Alexandria, and the Honorable 
Joseph H. Freehill, Chairman of the 
Board of County Supervisors of Fair- 
fax County, characterized the Author- 
ity’s program as a striking example of 
achieving cooperative solutions to 
regional problems. 

Mrs. C. L. Watkins, widow of the 
late Director of Public Works of 
\lexandria, unveiled the dedication 
plaque. Mr. Watkins had been instru- 
mental in securing official recognition 
of the need for the sewage treatment 
plant and had served as one of the 
Authority’s consultants. 

An open house plant inspection 
tour followed the dedication ceremon- 
ies and the Authority held similar 
open house tours on the following 
two afternoons. 

The 18 mgd plant provides single 
stage high-rate trickling filter treat- 
ment to reduce the oxygen demand of 
the sewage by 75% or better. Five- 
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Sludge Control House: a haven in the storm 


point chlorination is provided for odor 
control disinfection and oxygen de- 
mand, as needed. 

Two-stage sludge digestion and 
digested sludge elutriation, to reduce 
ferric chloride required in sludge de- 
watering on endless coil spring vacu- 
um filters, is provided. The filter cake 
will be used for farm lands or a soil 
improver. 

The $4,000,000 plant is part of the 

$8.2 million sewage disposal system 
which was placed in operation in July 
1956. Designed by Greeley and Han- 
sen, Engineers of Chicago, it is in- 
tended to serve a projected future 
population of 150,000 in Alexandria 
and portions of neighboring Fairfax 
County expected in 1973. 
Ed Note: The Alexandria plant is to be 
the subject of an article in a future issue 
by James J. Corballis Jr., Engineer— 
Director of the Alexandria Va. Sanitation 
Authority. 





“Better to do a little well, than a 
great deal badly.”—Socrates. 








aeration 
Story 


Since their installation at the Lima, 
Ohio Sewage Treatment Plant shown 


FINE BUBBLES + tins CAG Seep Srna 


Swing Diffusers and Precision Tubes 
have operated for over a year with 
no problems whatsoever. Plant rec: 


WIDE BAND AERATION + Hieeseeemnre 


grade effivent for the aeration tanks 
with Chicago Pump Company equip- 
ment. From January through May, 


SWING Di Pa RY 9 dy = 1956 this plant handled an aver- 


maximum oxygenation efficiency [aa 
for high treatment at low cost 


lon of sewage. 


Fine bubbles, provided by Chicago Pump Company Precision Diffusion Tubes, give 
far greater contact of air and sewage (for equivalent air volumes) due to increased 
bubble surface, and result in maximum oxygenation absorption. 

Wide Band Aeration, through Chicago Pump Company Swing Diffusers, produces 
a wide mass of finely divided bubbles completely circulating through the entire tank 
contents, increasing contact efficiency while eliminating center “coring”. 

Swing Diffusers for wide band aeration provide flexible economical operation, con- 
tinuous performance and easy accessibility. Individual units are easily raised for service 
without de-watering the tank. 


CHICAGO PUMP COMPANY 


Subsidiary of Food Machinery and Chemical Corporation ™ - 
SEWAGE EQUIPMENT. DIVISION always specify Chicago 


622 DIVERSEY PARKWAY ¢ . CHICAGO 14, ILLINOIS 





Flush Kieen @, Scru-Peller @®, Plunger. Horizontal and Vertical Non-Clogs Water 
Seal Pumping Units, Samplers Swing Diffusers, Stationary Ditlusers, Mechanical 
Aerators Combination Aerator-Clariliers, Barminutor ® Comminutors 
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for pumping sludge and sewage 
ENGINEERS PREFER 


WEINMAN 


type “U" non-clogging 
centrifugal pumps 


Here’s a pump that won’t clog, even 

under the heaviest loads. Designed 

by pump engineers with plenty of 

“know-how”, WEINMAN TYPE 

“U” PUMPS will meet your most 

exacting requirements. They'll de- 

pendably handle liquids carrying 

large solids, stringy or fibrous trash, 

and material suspended in sludge 

form. To help prevent clogging in 

the discharge line, a scientifically designed, rugged, two- 
vane enclosed type impeller produces a steep head-capac- 
ity curve 

WEINMAN Type “U” Non-Clog Pumps can be used in 
dry pit installations, for submerged service or for low 
level suction with a high mounted motor. Three vertical 
and two horizontal types are available. Direct drive, belt 
drive or close-coupled construction. Capacities from 50 to 
2300 g.p.m. with heads to 150 feet. 

Install the pump that does a better job because it’s 
designed better . . . Efficient, dependable, economical and 
durable WEINMAN Type “U” Non-Clog Centrifugal 
Pumps. Preferred by engineers, because it’s built by 
engineers. If you have a pumping probiem, non-clog or 

otherwise, contact your nearest WEINMAN 
Pump Specialist. He’s listed in the yellow 
pages of your phone book, or write us. 

NOW .. . send for your free illus- 
trated bulletin on WEINMAN Type 


“U” Non-Clog Pumps. 


WEINMAN PUNMP 


790 SPRUCE ST 
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Clemson, South Carolina (Clemson 
Suort Scneor ror Water & SEWAGE, Secy es 
on, S. Water & Sewage Works. Assi W ack Hamp 


Othee Bldg., Columbia, S. ( 


in. 29—New York, N. Y. (Park Sheraton Hot 
Nt vy YorK Section, A.W.W.A., Mid-winter Luncheon; Secy., 
Kimball Blanchard, Rensselaer Valve Co., c/o Ludlow Valve 


( 1] W. 42nd St., New York, N. ¥ 


Feb. 1 Wilmington, Calif. (es Angeles Har r Jumtor 


an INSTRUMENT SuHort Course. Secy.. 1. R. Wilson, 
ore Street, Fillmore, Calif 


Indianapolis, Indiana (Sheraton-Lincoln Hotel) 
SECTION A.W \W 7 SeCcy Robert ] Becker. In 
Water Co., 113 Monument Circle, Indianapolis 6, 


P wtland, Maine 
Water Urimities Ass 
Ave Augusta, Maine 


x., Secs d F. Laurin, 89 


Newark N ] (Hotel Essex Hon ) 
RSEY Section, A.W.W.A.. Secy rt | Pleibel, 683 
street Maplewood, N | 


Miss. (Hotel Heidelbura 
ety Civic Enorneers. Exec. Secy.. W. H 


Mth Street, New York 18, N. ¥ 


Mass. (Hotel Statler) 
snp Water Works Ass)? 


Tremont St Boston, Mass 


3-6—White Sulphur Springs, Va. (Gree lot 
INSTITUTE OF CHEMICAL ENGINEERS, Secy 


twerpen, 25 West 45th Street, New York 36, N. Y 


( olleg Station, Texas lexas .&J ( lege) 
Water & Sewacke Works ANNvat Suort Scuootr, 
M. Ehlers, 2202 Indian Trail, Austin 3, Tex 


W ashington, D. ¢ (Shoreham Hotel) 

.n Concrete Pire Assn., 49th Annual Convention: 
FF. Peckworth, Managing Director, American Concrete 
: 228 N. LaSalle S | ; li 

n., 224 aSalle St., Chicago 1, Ii 


Mar. 13-15 Atlantic City, N J (Traymore Hotel) 
New Jersey Sewace & INpustrrat Wastes Assn. Secy.. 
Michael S. Kachorsky, P.O. Box 68, Manville, N. ] 

Mar. 17-20—Charleston, S. C. (Francis-Marion Hotel) 
SOUTHEASTERN Section, A.W.W.A., Secy. N. M. deJarnette 
Div of Water Pollution Cont., State Dept. of Pub. Health, 245 
State Office Bldg., Atlanta 3, Ga 

(Continued on page 86A) 
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Concrete Pipe ior Cincinnati’s Montgomery Road 


Montgomery Road is a main artery that 
feeds into Cincinnati from the northeast. 
It carries a heavy load of trafic, so when 
an extension of a 36-inch water supply line 
was planned, ease of installation was an 
important consideration. 

Prestressed concrete cylinder pipe turned 
out to be a happy choice. The job went 
smoothly for the contractor, A. F. Jelen & 
Son Co., and the highway was kept open to 
trafic even through congested districts like 
the one in the picture. Basic reason was the 
steel-and-rubber joint which is made quickly 


(Advertisement) 


and easily ... and incidentally makes a bot- 
tletight, yet flexible joint that is designed 
to take heavy traflic loads. 

The line is 11,000 feet long and includes 
both 30 and 36-inch pipe. Along with 620 
standard 16-foot lengths, the contractor in- 
stalled 16 bends, 2 wyes, 3 reducers, 3 tees, 
2 closure assemblies, one cross, and a num- 
ber of short lengths and bevel adapters. 

For information on any type of concrete 
pressure pipe for either water supply or 
pressure sewer lines, write Price Brothers 
Company, Dayton, Ohio. 





ir. 18-20—Little Rock, Ark. (Marion Hotel) tune Meter Co., 119 W. C loud St. Salina, Kansas 
ARKANSAS Water & Sewace Conrerence, Secy., C. W. Ox (Jointly With) 
University of Arkansas, Fayetteville, Ark Kansas Sewace & Inpustriac Wastes AssN., Secy., James 
F. Aiken, Jr., Dept. of Public Health, 407 City Bldg., Wichita 
Mar. 20-22—( hicago, Ill. (LaSalle Hotel) 2, Kansas 
Intrnors Section, A.W.W.A.,, Secy., Dewey W. Johnson, Cast : . P : 
Iron Pipe Reasearch Assn., 122 S. Michigan Ave., Chicago 3, \pr. 10-12— Elmira, New York (Mark Twain Hotel) 
7 oer ene — — New York Section, A.W.W.A., Secy., Kimball Blanchard, 
Rensselaer Valve Co., c/o Ludlow Valve Mfg. Co., 11 W. 42nd 
lar. 20-22—Baton Rouge, La. (Louistana State University) St., New York 36, N. Y 
NNUA SHon1 a ol RSE ho. a: 3 7 — a ~ Ape. 1t—Orena, Maine (Usioersity of Maine) 
a on, we i Sa Marine Water Urtuities Assn., Secy., Gerald F. Laurin, 89 
Western Ave., Augusta, Maine 


soston, Mass. (Hotel Statler) \pr. 24-26—Lincoln, Neb. (Cornhusker Hotel) ‘ 
LAND Water Works Assn secy., Joseph ( Knox, NEBRASKA SECTION, A.W.W.A.., >ecy., John E. Olsson, 408 
St., Boston, Mass Sharp Bldg. Lincoln, Neb 


Norman, Okla. (University of Oklahoma) Apr. 25—Pittsburgh, Pa. (Mellon Inst. of Industrial Research) 
on Controt Suort Course, R. V. James, Chairman Sth ANNUAL CLEAN STREAMS CONFERENCE, Secy., R. V. Wall, 
rsity of Oklahoma, Norman, Okla Penna. State Chamber of Commerce, State Chamber Bldg 
Harrisburg, Pa. 
Apr. +—Great Falls, Montana ( Rainbow Hotel) 
MontTANA Sewace & INpustTRIAL WasTes ASSN., Secy., 
vey W. Taylor, Morrison & Maierle, Inc., Helena, Montana 


Har May 1-4—SanDiego, Calif. (El Cortes Hotel) 
CALIFORNIA SeEwace & INpUsTRIAL Wastes Asswn., Secy., R. J. 
Barletta, 719 South Loara St., Anaheim, Calif 


. : ulin ' as ( State olle¢ e 4 : 
\pt . Pu = Wash. (State College) May 2-4—Tacoma, Wash. (Winthrop Hotel) 
8th Annuat Paciric Nortawest INpustriat W ASTE ON Paciric Norruwest Section A.W.W.A,., Secy Fred D 
nce, Techincal Extension Services, State College of Wash Jones, Room 305 City Hall Spokane Wash, 


‘ullman, Wash 


Arizona (Maricopa Inn) May 12-17—Atlantic City, N. J.(Convention Hall) 
ON 1W.W.A ND ARIZONA Sewace & \.W.W.A. Convention, Secy., Harry E. Jordan, A.W.W.A 
Assn., Joint Meeting, Secy., H. C. Biggle 2 Park Ave., New York 16, N. Y. 
Fire, Underwriters of Pacific, 1106 Luhrs 
ix, Ariz May 13-15—Lafayette, Ind. (Purdue University) 
12th Purpue InpustriaL Waste CONFERENCE, Chairman, Prof 


Great Falls, Montana (Rainbow Hotel) . > r ¢ 
’ do E slo« ‘ 3 . > ‘rs alay - 
NA SECTION \.W.W.A.. Secy., Arthur W. Clarkson, - ~ olbes Bloodgood, C. E. Bldg., Purdue Univer ity, Lafayette, 


urd of Health, Helena, Montana 
May 22-24—Ocean City, Md. (Commander Hotel) 
hita, Kansas (Broadview Hotel) MaRYLAND-DeLAWwARE Water & Sewace Asswn., Secy., W. M. 
A.W.W.A., Secy., Harry W. Badley, Nep Bingley, 2411 N. Charles St., Baltimore 18, Md 





~~ 


] 
‘DIXIE'S NATIC 


tt 
; 


a. 


Pity 
SE SATISFIES” 


—— 


—— 
—a. 


aie 2P = 


SP 6 Ber 1) 


LA 


>| | 
cs 


A 


—— oo 


“SG ar <a 


The largest water tank repair 
company in the United States 
is at your service. Repairs 
guaranteed for 12 years— 
paint for 3 years. 


| ES 


Representatives in 


J every state of the Union. 


DIXIE TANK’S “SYMBOL” OF YOUR PROTECTION 


DIXIE TANK & BRIDGE CO. —rcee write o wir 


us for more Informatios. 
P. O. BOX 14, MEMPHIS |, TENN. 
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In Bay Village, Ohio— Cuyahoga County Engineers combat corrosion with over 37 tons of wrought iron plate for 48-inch sewage line 


Corrosive threat plus inaccessible location 


added up to Wrought [ron for 48” O. D. sewage line 


There was no question about the cor- 
rosion factors involved in the sewage 
line planned to serve Bay Village, Ohio. 
Compounding the problem was an al- 
most inaccessible location that would 
make repair and maintenance difficult 
and expensive. And added to these con- 
siderations was the need for a material 
with sufficient structural strength to 
permit a 60-foot span between two 
trusses on either side of the valley the 
line had to cross. Cuyahoga County 
Sanitary Engineers, under the direction 
of Mr. John Puzenski, answered all 
these requirements with wrought iron. 
More than 37 tons of %-inch wrought 
iron plate was fabricated into 48-inch 


diameter pipe and installed in approxi- 
mately 270 feet of the sewage system. 

Morgan Steel Products, Inc., Cleve- 
land, Ohio, handled the fabrication. 
Installation work was done by The 
Utilities Construction Company, 
Cleveland, Ohio. 

Our bulletin, Wrought Iron for Sewage 
Treatment and Disposal Installations, 
gives complete details on wrought iron’s 
ability to last longer, at lower cost per 
year. Write for your copy. 

A. M. Byers Company, Pittsburgh, Pa. 
Established 1864. Division Offices in Bos- 
ton, New York, Philadelphia, Washing- 
ton, Atlanta, Chicago, St. Louis, Houston, 
San Francisco. International 


New York, N. Y. 


Division: 


Available in Canada and throughout the world 
BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 





Idaho, elected the following officers : 


W & SW A. J. “Andy” Wahl, superintendent 


3 of the Boise activated sludge sewage 
treatment plant, is the Association's 
new president, succeeding E. F. Eld- 
ridge, director and chief engineer of 
the Washington Pollution Control 

OVERFLOW FROM THE MAIN SECTION Commission, who becomes a member 


of the executive committee ex-officio. 
Wahl New President; Dunstan New Secy. sel Seam Giviclees meanest er WO 
Pacific N.W. Sewage & l. W. Association lace and Tiernan, Inc., of Seattle, well 


> . : known in the association for his ex 
Trumbull Smith Elected Vice-President cellent handling of the traditional 
annual breakfasts. 

Gilbert H. Dunstan, professor of 
sanitary engineering, Washington 
State College, Pullman, was named 
secretary-treasurer, succeeding W 
\V. Saxton of the Washington Pol 
lution Control Commission, 

H. Loren Thompson, consulting 
engineer of Portland, Oregon, was 
elected national director to the F.S. & 
1.W.A. Board of Control, succeeding 
Emil C. Jensen who became vice 

Officers of the Association president of the F.S. & I.W.A. when 
snsten, secy.-tres a dicector john W. Cunningham of Portland, 
Andrew J. Wahl, president; E ridge, immediate Ore., had to resign the office, due to 

= uTiv e-president illness. 
ad left + tHtond the Federation Conven ; l sales before 


HH re 


Winners in the special Operators 


was made 
\nnual Report Competition were the 


registrants for the twenty Northwest Sewage and _ Industrial 
meeting of the Pacific Wastes Association, meeting in Boise, (Continued on page 9OA) 


BEFORE and AFTER SALE 
“FLEXIBLE” is 
at your service! 





Only “Flexible” has a nationwide group of 
Sales Engineers devoting their full time, in the 
field, to sewer-cleaning problems. Their years of 
practical experience assure you of sound advice 
in choosing equipment for your needs. 


Sales Engineer McDermott, having recom- 
mended Flexible Bucket Machines to Glou- 
cester, Mass., is seen here proving what they 
will do. After observing the results obtained in 
1 hr. 15 min., the City Officials were “sold.” 


But, “Flexible” service does not end with the 
sale. Your men are instructed in the correct use 
of these machines, and periodic calls are made 
to assure performance comparable to the dem- 
onstration. 


If this makes sense to you—“to buy only from FLEXIBLE INC. 


the one firm offering these advantages”—arrange 
to see your nearby “Flexible” Sales Engineer 3786 Durango Ave., Los Angeles 34, Calif. 
soon. (Distributors in Principal Cities) 
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USCOLITE PLASTIC PIPE 


Pipeline of one of the 


Seven Wonders of American Engineering 


Chicago's 403-million-dollar sewage disposal system every 
day processes 1200 million gallons of raw sewage. It’s re- 
garded by authorities as one of the seven engineering won- 
ders of the nation. 

Imagine the damaging effect on pipe of ferric chloride 
and other acidic chemicals used in the process! But this is 
not ordinary pipe in Chicago's great sewage disposal system. 
It is Uscolite® Plastic Pipe. 

Uscolite Plastic Pipe was installed some eight years ago 
Since then not a single leak has developed, not even a sign 
of weakness. The metal pipe it replaced had in some places 
been reduced to the thickness of a thumbnail! 


Mechanical Goods Division 


The above rotary filter is but one of ninety-eight in the 
system. Each filter is 16 feet long, 11% feet in diameter, 
contains 820 feet of 1” Uscolite Plastic Pipe and hundreds of 
Uscolite nozzles and additional fittings. 

Uscolite Pipe and fittings are obtainable at our 28 District 
Sales Offices—each staffed with factory-trained engineers, 
at selected distributors, or write us at Rockefeller Center, 
New York 20, N.Y. In Canada, Dominion Rubber Co., Ltd. 


NATIONAL SANITATION FOUNDATION SEAL OF APPROVAL / 
AWARDED TO USCOLITE PIPE 
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g. kor Group I (plants serv 

over 25,000 population), the 
iward went to Lyman Ketcham and 
Donald Tacomo, Wash., with 
honorable mention to Tom A. Newell, 
Ore., E. R. Lynd, Walla 
Wash., and Eugene Davis, 
For Group II (plants serving 
25,000) the winner was 
Larson, Centralia, Wash 
with honorable mention to Kenneth E. 
Mathews, Ellensburg, Wash., A. R. 
Strate, Nampa, Idaho, and Lee L. 
Mabee, | ongview, \\ asl Kor {sroup 


Il] (plants serving less than 5,000 


> 
Ross, 


Eugene 
Walla, 
Seattle 
5.000 to 


IK ¢ I neth | 


was Gerald 
Idaho. with 


Philip E. 


population the winner 


(; Keeler (al ingeville, 


mention to 


, 14 
honorable 


here’s all 


the equipment 


you need 
to 
sanitize 
with 


HTH 


The convenience and the quick, positive chorine action 
of HTH Granular make it ideal for water sanitizing 
at all points from source to faucet. And HTH effectiveness 


is matched by its economy. 


Dry, non-dusty, easy to store and use . 
70% available chlorine for sure elimination of bacteria, 
algae, fungi and odors from reservoirs, wells, mains, 
spray ponds, fi'ters and other danger spots. 


Call your supply house today. Or write Olin Mathieson 
directly. You'll be surprised how many water treatment 
problems you can solve with HTH Granular. 


HTH Granular is 
available in 100 lb 
drums and cases een 


of nine 5 lb. cans 


HTH® is o trademark 
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MATHIESON 
INDUSTRIAL CHEMICALS DIVISION + 


LaFrance, Camas, Wash. W. E. 
Loftin, Gresham, Ore ae 8 
Zickefoose, Boise, Idaho. 

The program committee under the 
chairmanship of Herbert C. Clare, 
of the U.S. Public Health Service, 
Portland, Ore., arranged two interest- 
ing general sessions, and one split 
session. A field trip was made to the 
Boise activated sludge treatment plant, 
followed by visits to trickling filter 
plants at Meridian, Nampa, and Cald- 
well, Idaho 


and 


Ed Note Chis meager account has been 
taken from a report by the new secretary 
treasurer of the Pacific N.W. Assn. who 
is professor of Sanitary engineering at 
Washington State College, Pullman, Wash. 





.. HTH offers 


HTH 


CORPORATION 
BALTIMORE 3, MD 


4363 


CHEMICAL 





Tom Berrigan is Dead 


Thomas A. Berrigan, former direc- 
tor and chief engineer of the Boston 
Metropolitan Sewage Works, died re 
cently at his home in Westwood, 
Mass. He was 61 years old. 














Mr. Berrigan was both an engineer 
and a lawyer, having been graduated 
by the Mass. Institute of Technology 
in 1916 and in 1930 won his law 
degree from Northeastern University. 

After 20 years of service as direc- 
tor and chief engineer of the Metro 
politan Sewage Commission of Bos 
ton, he retired about two years ago 
to establish a private practice of sani 
tary engineering and law. He served 
also as chairman of the Merrimack 
Valley Sewage Commission. 

“Tom” Berrigan was active in the 
New England Sewage Works and In- 
dustrial Wastes Assn., and was a 
regular participant in the annual 
meetings of the Federation of Sewage 
Works Assns. He is to be remem- 
bered for his service as chairman of 
the Local Arrangements Committee, 
with the able assistance of Mrs. Ber- 
rigan, in working the Federation’s 
1949 convention in Boston, an out- 
standing, and long to be remembered, 
Federation convention. 














“Hey, Boss: haven't we tested enough? 
It’s working fine!” 
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WATERTIGHT SECTION 
ELEVATOR CASING 


YARD LEVEL 
The grit basin is rectangular with 
a sloping bottom to collect the grit 
under the diffuser tubes. Below the 
water line, housing of the elevator 
and spiral conveyor is watertight. 
The spiral passes through a short 
tube between the grit chamber and 
the elevator to prevent grit from pass- 
ing directly into the elevator boot. 


> DRY WELL 








This JEFFREY Grit Collector was designed 
especially for small treatment plants 
and aerated grit channels 


@ Grit is allowed to accumulate to considerable 
depth. Then the elevator is started and run until 
all grit is removed. The design is such that the 
spiral acts as a feeder to the elevator, delivering 
grit only as fast as the elevator can remove it. Can 
be used either in plain or in aerated grit channels. 

Treatment plants throughout the country are 
Jeffrey equipped—in villages, towns and cities, 
serving 1500 to several millions; at industrial 
plants, airfields and similar projects. Jeffrey sani- 
tation engineers offer you complete technical 


information on plant design and equipment. 

Catalog 905 describes Jeffrey sanitation plant 
equipment. The Jeffrey Manufacturing Company, 
Columbus 16, Ohio. 


Ca 


(MJEFFREY 


CONVEYING + PROCESSING + MINING EQUIPMENT * TRANSMISSION 
MACHINERY + CONTRACT MANUFACTURING 
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e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


toring system, designed by Minne- tronic control system will automat- 


Robot Monitoring System 


For Water Purifying Systems 


ipolis-Honeywell engineers, will 


101 oversee the operation of the largest 
of Philadelphia's five water puri 


apolis Honey \W ell Indus 
ision, Philadelphia, Pa., 
nced that a robot mont 


fying systems 


MECHANICAL 
JOINT 
TAPPING 


SLEEVE & VALVE 


[apping into a water main under pressure is a comparatively 


easy and simple operation with the use of an M & EI Mechanical 


Joint Tapping Sleeve and Tapping Valve 


The sleeve has split-end gaskets and split glands, and may be 
used with Classes AB or CD pit Cast pipe or Classes 100, 150, 200 
or 250 centrifugally cast iron pipe. The glands have cup point 
set screws for centering them around the pipe. The sleeve has 
side and end gaskets of compound rubber which fit against each 


other to make a watertight seal. 


The tapping valve is standard M & H design, double disc, 
parallel seat, NRS, and has a flange on one end for bolting to the 
tapping sleeve. The outlet end fits any standard tapping machine 
and may be ordered for either hub or mechanical joint pipe 


connection. Write or wire 


M:czH VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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The $500,000 pneumatic-elec- 





ically adjust the amount of water 
being filtered or purified to meet 
the city’s normal fluctuating de- 
mands. As demand rises, the sys- 
tem will automatically increase the 
amount of water being treated 
When the demand slackens it will 
reduce the filtering rate 

The new system will enable the 
three-acre Torresdale plant to treat 
420 millions of gallons of water 
daily, an increase of 88 per cent 


Vacuum-Breaker Backcheck 
Valve For Hose Attached 


Appliances 
102 

Hercules Plastics Corp., New 
York, N.Y., has developed a vac- 
uum-breaker backcheck valve that 
has been granted official approval 
by the Board of Standards & Ap- 
peals of The City of New York 

Designed specifically for use 
with all hose attached appliances, 
the valve protects home and com- 
munity water supply systems from 
pollution at moments of water 
pressure failure which create a vac- 
uum, drawing the contents of serv- 
ice pipe lines and appliance hoses 
back into the mains 

The Hercules valve is of molded 
Nylon and, is 2/4 inches in length 
with a 14% inch outside diameter, 
weighing 4% ounce. It has a stand- 
ard hose thread 


Corrosion-Resistance Relief 


And Back Pressure Valves 
103 


Milton Roy Co., Philadelphia, 
Pa., has available a line of relief 
valves and back pressure valves 
which can be used with corrosive 
fluid at pressures to 1500 psi and 
temperatures to 250 F. The top 
works of these valves are protecte:' 
by Kel-F thermoplastic dia 
phragms. 

Available in standard 4, %, 4 
and l-inch sizes, these valves offer 
a wide range of pressure settings 
which are easily made with a screw 
driver. For high corrosion resist- 
ance, valve bodies are constructed 
of cast steel, 316 stainless steel, 
Carpenter #20, and Hastelloy C. 
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Two activated sludge bays at Hyperion (L.A., Calif 
Sewage’ Treatment Plant equipped with DIFFUSAIR 
SPARGERS*. Remaining bays formerly used Saran 
wrapped diffusers which are now being replaced 
by SPARGERS to do the same work at less cost 
Bids were taken under a Los Angeles specification 


to “furnish 8 W.P.E. SPARGERS or a proved 


Yoltie] MOM Aal-Mlohvmeollclel-1@RdileM oleh Zleltl ib Melly slelgelel-te| 
SPARGERS, has exhibited the unit he will furnish- 


a direct copy of the W.P.E. SPARGERS 


As the number of installations of Walker Process 
DIFFUSAIR SPARGERS ‘increases, in sewage and 
industrial waste treatment, it becomes apparent that 
former conservative claims regarding results obtain- 
able are simply statements of fact. 


DIFFUSAIR SPARGERS have demonstrated time DO NOT BUILD UP BACK PRESSURE 


and again over the past months that they are not 
just “equal to” but actually superior to other types 
of air-diffusion devices . . . proving in full-sized plant 
tests that they 

WILL NOT CLOG 

DELIVER MORE OXYGENATION EFFICIENCY AND 


REQUIRE NO AIR FILTERS 
ARE ECONOMICAL, SIMPLE AND EFFICIENT 


Bulletin 22S61 presents complete details on 
DIFFUSAIR SPARGERS'and includes discussions 
on the use of aeration in the various steps in sewage 


and waste treatment. Write for your copy. 
*PATENT APPLIED FOR 


WALKER PROCESS EQUIPMENT INC. 


Aurora, Illinois 


HIGHER RATE OF TANK TURNOVER 


Factory — Engineering Offices — Laboratories 


Two aeration bays at Philadelphia’s Northeast 
Sewage Treatment Plant where DIFFUSAIR 
SPARGERS “are successfully installed on exist- 
ing headers which former!y supported diffuser 
tubes. Bays ore approximately 400'x22’6"x16’ 
SWD. Individual Air Meters measure air being 


used. 
Ralph A. Hoot, Plant Supt. 


bays are equipped with diffuser tubes 


San Antonio selected DIFFUSAIR SPAR- 
on pivotal frames and also fixed plates. 


GERS “tor their new plant addition. 
SPARGERS are installed in two new bays 
each 350’x29'10"x15'0" W.D. Original W. N. Wells, Plant Supt. 
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It's New Again with 
THORITE and THOROSEAL 


Freeze-thaw cycle follow- 
ing water and moisture pen- 
etration, also swelling of 
reinforcing rods from mois- 
ture contact, cause masonry 
destruction. 





BRIDGE OVER CONCORD RIVER 
ROUTE 3, BELLERICA, MASS. 


Workmen on scaffold patch 
spalled and cracked concrete 
with THORITE and seal surface 
with THOROSEAL. 


Area at ieft chipped to sound 
masonry. It will then be patched 
{ with THORITE Nonshrink, Non- 
Thorosea! slump 20-Minute Set Patching 
me sae Mortar, without necessity of costly 
Yor meacaney Wal forming, finished by application 
of Thoroseal. ” 
Request Circular No. 16 and 20. 


Pa 


Write for our 16 page 

“Route De It" 
STANDARD DRY WALL PRODUCTS, INC. 
NEW EAGLE, PENNSYLVANIA - CENTERVILLE, INDIANA 











New Welded Grating 
104 


The Globe Company, Chicago, 
Ill., has developed the “Gold Nug- 
get” welded grating, with an im- 
proved design that provides the 
primary load bar with 22% more 
strength and 14% less weight. The 
mrimary load bar is a miniature 
I-beam with all the advantages of 
a true structural member. 

The new grating offers: 34 inch 
projection weld nugget for greater 
rigidity and strength; vertical 
alignment of the main load bars 
assured; all bars are load carrying 
bars; and an anti-skid pattern. 


New Gas Dispersing Device 


For Aeration Use 
105 


R. E. Gunther, Princeton Junc- 
tion, N. J. has developed a new 
type of gas dispersing device that 
has proved efficient in the aeration 
of aqueous media. The new device 
is said to be capable of creating so 
fine a dispersion of air in the liquid 
that solution of oxygen in it can 
take place efficiently and the in- 
jection of large excesses of air be- 
comes unnecessary. 

The apparatus consists of a hol- 
low rotor mounted on a tubular 
shaft and with a porous stainless 
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steel disc covering the lower por 
tion of the rotor. Spinning the ro 
tor at high speeds creates a low 
pressure area between the porous 
disc and the liquid, and this causes 
the air in the rotor to be drawn 
down into the liquid. No pressur- 
ized air supply is required. As soon 
as air begins to emerge from a pore 
in the disc, the relative velocity 
between pore opening and liquid 
causes the liquid to shear away 
the forming bubble. Since the bub- 
bles get no chance to grow to any 
appreciable size, the resulting dis- 
persion is extremely fine. 





ALso 


BURN IT! 
SELL IT! 


You can do both with the C-E Raymond System 








For versatility alone, you can’t beat the C-E Raymond 
System of Flash Drying and Incineration! With it, you 
can incinerate sewage sludge to a sterile ash...or flash- 
dry it to a fertilizer and soil conditioner that is readily 





marketed. Either operation can be performed alone, 


or combined in any proportion. 


In either case, high-temperature deodorization of 


stack gases is available. 


Whether you wish to incinerate or dry —look to the 
C-E Raymond System for the effective end to your 
sludge disposal problems. For specific recommenda- 
tions for your community, get in touch with a C-E 
specialist at the office nearest you. He will be happy to 
work with you and your consultant. 











COMBUSTION ENGINEERING 


RAYMOND DIVISION 
1315 North Branch Street, Chicago 22, Illinois 


Eastern Office: 200 Madison Avenue, N. Y. 16, N. Y. Western Office: 510 West Sixth Street, Los Angeles 14, Calif. 
Canada: Combustion Engineering-Superheater Ltd. 


FLASH DRYING AND INCINERATION SYSTEMS FOR INDUSTRIAL WASTE DISPOSAL 
Water & Sewacre Works, January, 1957 
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house footings 





. 


Right! — in spite of all the trees 
this Cleveland 110 is doing a fast job 
trenching for housing unit foundations 


A highly maneuverable trencher is an absolute requirement for 
economical production to the accuracy required for building 
foundation trenches in conditions like these experienced by 
Algernon-Blair, Inc. of Montgomery, Ala. on this 127-unit housing 


project at Fort Eustis, Va. for the Corps of Engineers. 


Here’s what J. B. Snipes, Project Manager for Algernon-Blair, says 
about his Clevelands: ““We are using Clevelands exclusively on the 
Fort Eustis project because of their excellent performance and 
dependability. We chose Clevelands originally because we consider 
them faster—and their superior maneuverability is a feature we 


particularly like on a project like this.” 


At the Road Show: Cleveland Trenchers and Backfillers +» Exhibit 417 
THE CLEVELAND TRENCHER CO. 


20100 ST. CLAIR AVENUE + CLEVELAND 17, OHIO 
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| New Protective Coating 
106 


Smith & Loveless Inc., Merriam, 
Kansas, has announced the availa- 
bility of “Versapox”, a high im- 
pact thermosetting type of mate- 
rial that when used in tanks, pip- 
ing, sewage ejectors, underground 
pumping stations, settling basins, 
etc., provides protection from wa- 
ter, sewage, fumes, solvents, alka- 
les, fungus, acids, sand, grit, rocks, 
and other foreign matter. 

“Versapox” will adhere to most 
non-waxy surfaces and is an excel- 
lent sealant for application to con- 
crete, glass, wood, steel, plastic, 
and ceramics. It is not affected by 
temperatures ranging from sub- 
zero to well above 600° F. 

Originally compounded for use 
in lining the steel sewage ejector 
receivers manufactured by Smith 
& Loveless, it is now available for 
use in water, sewage and industrial 
plants 





Continuous Gas 
Chromatograph 
107 


Beckman Instruments, Inc., 
entific Instruments Div., Fullerton, 
Calif., has introduced the first con- 
tinuous gas chromatographs de- 
signed specifically to analyze in- 
dustrial gas streams. 

| The new chromatograph is a 
compact, thoroughly engineered 
| device designed to make continu- 
ous samplings of any gaseous proc- 


Sci- 





ess stream. Each sample is auto- 
matically passed through a packed 
column of absorbent material 
which breaks the mixture into its 


(Continued on page 98A) 





Rugged, compact Differential Converters can 
handle all remote transmission applications 
for flow rate and filter loss of head measure- 
ments. 


With Honeywell Filtermatic systems, a 
complete filter plant can be operated from a 
single central panel (above)—or individual 
consoles can be provided for each filter (below) . 


Honeywell Filfermatic* Systems 
give you centralized aufomatfic control 
of your filtration plant 


ye CAN put a new kind of operating economy 
and simplicity into your water filtration plant, 
with Honeywell Filtermatic systems. These 
modern filter control systems give you a unique 
combination of design, operating and maintenance 
features. 


Flexible control. Filtration and backwashing can be 
regulated by any of a variety of methods, at the 
operator’s discretion. He can choose manual, semi- 
automatic, or remote manual operation. Or he can 
have automatic control established by pre-set flow 
rates, clearwell level or water usage. 


Flexible design. Free from limitations of cables and 
mechanical linkages, Filtermatic systems are 
easily designed into central control panels in lab- 
oratory or office. Or, individual operating consoles 
can be provided on the filter floor. 


* Tradename of Minneapolis-Honeywell Regulator Co 


Ho 


BROWN 


Simple installation. Components are compact .. . 
require less space in pipe gallery or on the operating 
floor. First cost is low, installation is easy on either 
new or existing filters. 

Simple maintenance. Built of rugged elements, 
Filtermatic systems function continuously with 
minimum attention. Use of interchangeable units — 
the same Differential Converter transmitters, for in- 
stance, for level, flow rate, differential pressure— 
reduces spare parts requirements. The system uses 
clean, dry air, so pipe galleries stay clean and cor- 
rosion problems are reduced. 

Ask your local Honeywell sales engineer to discuss 
your specific filter requirements . . . he’s as near 
as your phone. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., Indus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa.—in Canada, Toronto 17, Ontario. 
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New intake and river 
pumping station in 
Kansas City, Mo., uses 
60” Pratt Rubber Seat 
Butterfly Valves for 
pump discharge —72 
vaives for header 
sections. Engineers: 
Biack and Veatch. 
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KANSAS CITY>: 


Rugged efficiency in a minimum space 


Look! A modern pumping station with 
compact, unobtrusive large-diameter 
valves that require no more clearance 
than a standard pipe flange, and oper- 
ators that are equally compact. Face- 
to-face dimensions of these 60” and 
72” diameter Henry Pratt Rubber Seat 
Butterfly Valves are only 15” and 18” 
respectively. 

Specifying Pratt valves means impor- 
tant savings in space and installation 
costs—but even more important, 
economy through years of efficient 
maintenance-free operation. 


HENRY 


EEA I'l 


Pratt originated the Rubber Seat But. 
terfly Valve and has installed more of 
them than any other manufacturer. 


For valve design with a 50 year rep- 
utation for practical imagination, see 
Henry Pratt. 


NEW! Latest, most accurate pressure drop 
and flow data, conversion tables, discussion 
of butterfly valve theory and application 
plus other technical information. 


Write for 
Manual B-2B. 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. Representatives in principal cities 
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component parts, and then regis- 
ters on a graph the percent of each 
chemical component present. This 
information can be fed into a rela- 
tively simple control system which 
can keep track of the reaction and 
automatically correct any devia- 
tions. 


Chernical Clears Pipes of Roots 


And Fungus Growths 
108 

FX-Lab Co., Newark, N.]., has 
developed Formula FX-3 that pro- 
vides a treatment to 
clear and prevent clogging of sew- 
er pipes and septic tank-cesspool 
fields caused by tree 
roots, and fungus 


once-a-year 


drainage 
shrub 
yrowths 

The new p oduct 
crystalline formulation that attacks 
only the “drinking” mechanism of 
the roots, completely destroying 
them without harming any other 
part of the tree, shrub, or leaf. It 
will seal off the roots at that point 
and prevent all future growth 

Safe and use, FX-3 is 
applied through the toilet bowl, 
and simply flushed to point of ob 
struction or penetration. It will not 
harm plumbing fixtures, or neces 
sary bacteria within a septic tank 
or cesspool disposal system 


roots, 


consists of a 


easy to 


New Line of Self-priming 


Centrifugal Pumps 
109 
Goulds Pumps, Inc., Seneca 
Falls, New York, has developed an 
electric powered line of self-prim- 
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ing, closed or open impeller cen- 
trifugal pumps that eliminate the 


(Continued on page 103A) 








New 
Subscription 


Order 
Card 


NOTE THE NUMBERS 
they correspond with the 
headings in our 
EQUIPMENT AND LITERATURE COLUMNS 
To receive further information 
on any of the listed 
EQUIPMENT OR LITERATURE 
just circle the corresponding 
numbers on the card 
Fill in your name, address, title 
and mail! 
For your convenience these 


cards require no postage. 
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- billion gallons of water ) 


~ Bee 


A hundred years ago, peddlers sold water for a penny a Lm 
bucket from wagons in the streets. Today, modern, efficient 
water systems filter, purify and supply 142 billion gallons of water ~ gi 
each day to consumers throughout the nation. ye ; 
» & Nag, ie 
eS 
America’s outstanding water industry has helped make ) 
this country a healthier, cleaner, better 
nation in which to live and work. For the 


outstanding progress in service and for an ee | 


unfailing supply of pure, fresh water, Mueller Co. 





pays tribute to the vital water industry. 


from buckets to billions 





Serving 112,000,000 





Today, 17,500 American water systems supply water 
to 112,000,000 homes and industries in the 48 states. 
An average of 154 gallons of water per person is used 


each day for a thousand and -~€@ 


one purposes in the average 


American home. 





American Homes and Industries 


eeeeeeveeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eee ee ee @ 


Today’s immense water industry is a far cry from the 
old oaken bucket of a hundred years ago. But a look 
backward reveals the remarkable growth and develop- 
ment in the field of water treatment and distribution. 

The first public water system was in Boston in 
1642; and, 150 years later, only 17 systems were in 
operation in America. In 1829, water for consump- 
tion was first treated, at Lynchburg, Virginia, by set- 
tling basins that removed silt from raw water. Fifty 
years elapsed before the first practical method of 
water treatment by coagulation, sedimentation and 
filtration was developed to improve the public water 
supply of Vicksburg, Mississippi. 

Thus, the last 75 years have seen the development 
of the modern water industry and present-day meth- 
ods of treatment and distribution. 

It was previous to this period that Hieronymous 
Mueller founded Mueller Co. in 1857 at Decatur, 
Illinois. He was appointed city plumber of Decatur in 
1871, charged with plumbing and adding new services 
to that city’s mains. This led to his invention of the 


original Mueller tapping machine in 1872, improved 
models of which are now in use throughout the water 


industry. 

Another milestone for water was the use of 42” 
metal pipe for service at Newark, New Jersey, in 
1892. Wooden mains, the mainstay of early water 
works, were gradually replaced with long-lasting cast- 
iron pipe. Copper pipe, introduced to the industry in 
1924, is now widely used to combat corrosion in 
water systems. 

A major step, that guided the development and 
growth of the industry, was the formation of the 





American Water Works Association in 1881. Profes- 
sional water works men bonded together in an asso- 
ciation where they could share experiences and work 
out common problems for the benefit of all. For 75 
years, this organization, which now numbers 10,000 
water works men, has led the growth and progress of 
the industry. Mueller Co. was one of the first five 
associate members, joining the organization a week 
after its formation. 

The 656 meager water systems, supplying service to 
10,000,000 consumers in 1880, multiplied to the mod- 
ern network of 17,500 systems supplying 112,000,000 
homes and industries today. 

Electric power producers and industrial users are 
the largest consumers of water, each requiring 60 bil- 
lion gallons daily. Individual consumers are least 
demanding, requiring only 17 billion gallons each 
day. Five and one-half billion gallons are consumed 
in rural areas. This tremendous volume portrays the 
great growth in the service of our water systems, 
which, just 70 years ago, provided only 40.9 billion 
gallons of water daily. 

Water works construction has kept pace with the 
growing water need. During the past quarter century, 
4,575 water systems greatly expanded their services 
and 16,000 new systems have been installed. Con- 
struction budgets generally have quadrupled, setting 
an all-time high in 1956 of about $272,908,000, a 
50 per cent increase over 1955’s budget. This huge 
construction program is brought about by a number 
of major cities modernizing and enlarging their water 
distribution systems and by the increasing need for 
extensions of water service to new suburban areas. 
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Population and industrial growth indicate a prob- 


able 73 per cent increase in water usage during the 
next twenty years 

Daily usage is expected to reach a staggering 284 
billion gallons by 1975, twice the present-day con- 
sumption! This increase is created by a population 
forecast of 206 million in 1975, and an anticipated 
50 per cent jump in industrial usage. 

Extensive expansion of the water industry is ex- 
pected to continue, with new construction projects 
and increased budgets enabling the industry to pro- 
vide a supply of water adequate for future needs. 

New techniques may further aid in supplying 
water requirements. Replenishing ground water re- 


MUELLER CO. 


Decatur, Chattanooga, Los Angeles; 
in Canada: Mueller. Limited, Sarnia, Ontario 


What’s ahead for Water? 






















U. S. WATER USE 


BILLIONS OF GALLONS—DAILY AVERAGE 
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sources by artificial means could store water under- 
ground with negligible loss through evaporation. 
Artificial induction of precipitation may help. Re- 
search, in processing sea water, could provide a new 







source of fresh water. 

Yet, careful planning and allocation of water re- 
sources will be required to supply future develop- 
ment of the Nation. Additional water, from deep 
well sources, will help increase the supply. Efficient 
water systems, with modern facilities, and utilizing 










proper service equipment, will deliver water with 





minimum loss. 

The tremendous progress of the water industry is 
ample proof of its ability to meet the challenge of 
the future. 













DECATUR, ILL. 
Since 7857 
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need of employing check or other 
types of valves, or large and bulky 
water chambers and reservoirs. 
The new line uses a unique de- 
sign of the volutes or guide vanes 
to enable the pumps to clear the 
suction line of air with only an 
initial priming charge of the liquid 
in the casing. The cast bronze 
guide vane has two volutes with 
cut-water. The cut-waters are 
equally spaced in respect to the 
circumference of the impeller. This 
design creates an unbalanced con- 


dition so that after a pump casing | 


is filled with the liquid and the 
pump started, liquid will flow in- 
to the lower volute and pass the 
wide cut-water and liquid and air 
will flow out of the upper volute 
at the close cut-water. 

The casing is so designed that 
when the pump is stopped, an ade- 
quate supply of the pump liquid 
is retained in the casing to reprime 
the pump, and in this way valves 
are not depended upon to accom- 
plish this feature 


PVC Check Valve 
110 
Techno Corporation, Erie, Pa., 
has developed a new check valve 
made of polyvinyl chloride for han- 
dling corrosive gases, vapors and 
fluids 


Called Technocheck-PVC, the 
valve employs a unique and suc- 
cessful principle used by the com- 
pany in the manufacture of their 
metal check valves. 

According to information from 
the company their valve can be 
used in all PVC systems and in- 
stalled in any position for handling 
salt solutions, fuels and oils, acids 
and alkalies, food products, liquors, 
alcohols and other materials for 
which PVC is recommended. 
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QUICALY-LAUMLY 


SPLICED 


“ON-THE-JOB!” 


é 


merely apply heat and hold 
ends together until bonded 
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DURAJOINT. 


Polyvinylchloride=PVC WATERSTOPS 


ADVANTAGES 


@ Resistant to extreme waterhead 
pressures 


@ Tensile strength of not less than 
1900 Ibs. per square inch 


@ Superior holding strength... 
elongation ability of more than 
350% 


@ Effective temperature range of 
— 54°F. to +176°F. 


@ Chemically inert... resistant to 
acids, alkalis, weather, chlorin- 
ated water, oil, fungus, etc. 


@ Quickly, easily spliced ‘‘on-the- 
job"’ by merely applying heat 
and holding ends together... re- 
quires no welding or vulcanizing 
equipment 


@ Available in a type and size to 
meet the requirements of any 
particular climatic condition and 
head of water 


@ Supplied in lightweight, easy to 
handle 50 ft. coils... withstands 
abuse without damage 


Have you compared ‘‘DURA- 
JOINT” with your present water- 
stop materials? If so, you have 
already found out that onl 
“DURAJOINT” offers ail of 
following important features: 
BEST MATERIAL... “DUR*A 
JOINT” is extruded fro@g§a 
= compounded polyvipht 
chloride (thermo-plastic) mat I 
that will outlast he useful life of 
the structure it’s used in. Keng 
BEST DESIGN .. .‘DURA- 
JOINT’S” special longitudinal 
ridges insure the distribution 
of critical pressures and enhance 
the holding power. The hollow 
center bulb assists in providing 
for extreme elongation with full 
recovery. 
STRONGER...““DURAJOINT’S” 
extreme elasticity and excellent 
tear resistance allow it to success- 
fully handle movement of masses 
of concrete without being sheared. 
ECONOMICAL...“DURAJOINT” 
may be installed at a substantial 
savings in material and labor costs 
over other waterstop materials... 
easily installed by unskilled labor. 


“DURAJOINT” enjoys national distribution through 


the outlets of Tecon 


ucts Inc. in the 11 western 


states and W. R. Meadows, Inc. in the other 37 states 
of the mid-western, southern and eastern portions of 
the United States. Write today for complete information 
and name of your local distributor. 


A PRODUCT OF ELECTROVERT 


Available in you 


TECON PRODUCTS 
INC. 


304 S. ALASKAN WAY 
SEATTLE 4, WASHINGTON 


r area through .. . 


W. R. MEADOWS, 
INC. 


30 KIMBALL STREET 
ELGIN, ILLINOIS 
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GUNITE does it ot as fast is mee 


“Gunite” is the modern process 2? the cost Dorr-Oliver Opens 
Baltimore Office 














(sand and cement applied pnev- 


matically) for repairing, con- | ey tes) Dorr-Oliver Inc., Stamford- 
Conn., has announced the opening 
of a new office in Baltimore, Mary- 


, : _. a land at 2125 Maryland Avenue. 
e Reservoirs : , . | The new 


structing, lining: 


office will serve the mid- 
e Dams / « 4 A Wok Atlantic states of Virginia, West 
Cis Virginia, Maryland and Delaware. 
e Filter Plants ; ™ | Sales Engineers Kelsey C. Lind- 
: “YY strom of Eastern Industrial Divi- 
e Sewage Disposal Plants _ At B | sion and Benjamin F. Rockechar- 
lie of Eastern Sanitary Division 
have been transferred to the new 
e Stadiums See, / office from Division headquarters 
in Stamford, Conn. 


e Bridges Mr. Lindstrom joined the com- 
a. FOR MORE INFORMATION, “x somienl 


, 
pany in 1952 as a research and de- 
e Sea Walls INCLUDING 48 PAGE “GUNITE” BOOKLET. velopment engineer. After two 


e Swimming Pools, etc. PRESSUR | years as a process engineer, he 
| joined the Eastern Industrial sales 
- | division in February, 1955. He has 


handled D-O industrial sales in the 
OTHER OFFICES IN FLORENCE, ALA. 315 So. Court Street mid-Atlantic area for the past two 
years. 
CHARLOTTE, N. C. CHICAGO, ILL, NEWARK 5, N. J. Mr. Rockecharlie joined the or- 
Liberty Life Bldg 33 N. LaSalle Street 193 Emmet Street ganization as a Sales Engineer in 
October, 1955. He had previously 
acquired a number of years of san- 
itary experience in the mid-Atlan- 


; M ; 4 ic area as S “Ti > » r < ro 
flow information at your finger tip! || ‘:.2.ceewersicrs 
York, Pa., and Portsmouth, Vir- 
ginia. 


e Tanks 

















Link-Belt To Build New Plant 


° arn In Montebello, Calif. 


e FLOW and 
CHEMICAL FEED 
CONTROLS 


“OLD FAITHFUL” © INSTRUMENTS 


SPARLING MAIN-LINE WATER METERS have Link-Belt Company, Chicago, 
long been a standard of engineers and superinten- Ill., has announced plans to build 


. . : a new plant in Montebello, Cali- 
dents seeking the finest equipment at a moderate Siceti, Giaady Wik dated anak aff daudh- 


price. town Los Angeles, to replace and 


Request information from any SPARLING OF. expand its facilities at 361 South 
FICE. Anderson Street, Los Angeles. 


The Montebello plant will more 
than double Link-Belt’s present 


SPARLING METER COMPANY manufacturing facilities in the Los 
Incerpereted 


ours Tenrua cir , Angeles area and will also house 
a28 : BLVD. EL MONTE, CALIF. the company’s factory branch store 
ATLANTA 3 66 Luckie Street NW $45 North Main St. LOS. ANGELES as Z > 
BOSTON 8 6 Beacon Street 650 First Avenue West ROSELLE, and district sales office. It will be 
eeenee 8 : 1500 South po ae _ 85 Industria! Sf. SAN FRANCISCO 34 a one- story construction of ap- 
DALLAS | 505 No. Ervay St. 7 Queens TORONTO, CAN. ,000 

KANSAS CITY 6, MO +E. Elev ' ’ hOMPORS ENeLAND | | Proximately 90 square feet of 
(Continued on page 106A) 
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Time to consider your plant waste line, too! 


How about the waste from your plant? Is it polluting streams... 
overloading municipal sewage treatment plants...causing annoy- 
ances to the public? Perhaps more important, is it wasting water 
and valuable materials? 


There’s a simple answer to the problem—CHAIN Belt’s line of 
efficient industrial waste treatment equipment. Some units are “pack- 
aged”’...complete in themselves and requiring only simple “piping- 
in” to plant waste lines. These units not only eliminate pollution... 
they can pay for themselves in the recovery of valuable materials 
from the waste...actually permit you to use water over and over 
again. It’s an important factor in these days of water shortages. 


If you're interested in turning waste into profit...saving water... 
send for your copy of Bulletin No. 315-92 for a quick, concise story 
of what CHAIN Belt Waste Treatment Equipment can do for you. 
Simply write CHAIN Belt Company, 4610 West Greenfield Avenue, 
Milwaukee 1, Wisconsin. 


Beas 
“Packaged” Verti-Flo in roofing products plant 
clarifies water for re-use and eliminates pollution. 


l Fle és : d 
VertPle isa rexitred KOH ALIRM!] sexcr company 


Milwaukee 1, Wisconsin 
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with air conditioned 
ffices and engineering department. 
The structure will be about 250 
feet by 300 feet over-all on a 25- 
acre tract located on Sycamore 
Street near Greenwood in Monte- 
bello and will include truck docks 
and a railroad siding connecting 
with the Santa Fe Railroad. 


floor Space 


Jeffrey Opens 
West Coast Warehouse 
The 


( ompany, 


Jeffrey Manufacturing 
Columbus, Ohio, has an- 


nounced the opening of a San 


Francisco warehouse at 1862 Rol- 
lins Road, Burlingame, California. 
The building also houses the Jet- 
frey San Francisco sales Head- 
quarters, formerly located at 870 
Market Street, San Francisco. 
The new 8500 sq. ft. facility 
augments the stock tor 17 Jeffrey 
authorized distributors in 1] west- 
ern states. A full line of conveying 
and power transmission parts is 
stocked, including chain, sprockets, 
pillow blocks, takeups, idlers, chain 
attachments, elevator buckets, belt 
pulleys, spiral conveyor parts etc. 
The new warehouse is located on 
the Southern Pacific Railroad spur 


TO HELP 
CONSERVE 
YOUR WATER 
SUPPLY 


WATER is becoming more 
scarce, more expensive to obtain, 


treat, pump and deliver. 





CONSERVATION starts with the ef- 
ficient handling and delivery of water 
supplies — lecteding meters, meter 
setting and testing equipment. 


. 


THE new Ford Catalog No. 

56 is a water man's “bible”. 

It not only pictures and lists 

the latest in meter servicing 

equipment, but it contains 

diagrams and much helpful data for the express pur- 
se of conserving water through more efficient use 


of meters. It is available on request. Send for your 
copy today. 
FOR BETTER WATER SERVICES 
THE FORD METER BOX COMPANY, INC. Wabash, Indiana 
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and is convenient to numerous 
truck lines in the. area. 

Stanley M. Mercier is manager 
of San Francisco Sales Head- 
quarters; William T. Davis serves 
as application engineer, and Henry 
G. Neubaumer is warehouse man- 
ager. 


Harry Schlenz Assumes 
Presidency Of Manufacturers 
Assn. 


Water & Sewage Works Manu- 
facturers Association, New York, 
N. Y., has announced that on Jan- 
uary 1, 1957, Harry E. Schlenz, 
president of the Pacific Flush Tank 
Company, Chicago, assumed the 
presidency of the Association, He 
succeeds J. A. Frank, vice presi- 
dent of the National Water Main 
Cleaning Co., New York, N. Y. 


Mr. Schlenz has long been prom- 
inent in professional and trade as- 
sociations in the engineering field. 
The Association's new president is 
among the youngest selected to 
head the manufacturers group 
which neXt year plans its 50th an- 
niversary. 

Serving with Mr. Schlenz are 
Richard Ford, vice president of 
the Ford Meter Box Co., Wabash, 
Ind., vice president, and Hubert 
O’Brien, president of the A. P. 
Smith Mfg. Co., East Orange, 
N. J., for his sixth term as treas- 
urer. John G. Stewart and Dorothy 
Dimmers continue as manager and 
secretary, respectively, of the As- 
sociation, 


That Did It! 

Copper: No matter what you have 
to say, I'm pulling you in for being 
intoxicated. 

Lush: Don’t shay that officer! Just 
because my eyes are a little red I’m 
not drunk. For all you know, maybe 
I’m a little white bunny. 








When bids were received for a sewer sys- 
tem at Indianola, Mississippi the cost of five (5) 
concrete lift stations exceeded the available 
funds. 


To reduce the cost of these stations the consult- 
ing engineers, Ewin Engineering Corporation of 
Mobile, Alabama, prepared new plans and 
specifications for factory-built lift stations as 
manufactured by Smith & Loveless, Inc. 


The Indianola lift stations recently installed are of both pump and 
ejector types as follows: 


ONE — 8’ diameter duplex pump station with 600 G.P.M. pumps. 


TWO — 8’ diameter “Way-O-Matic” du- 
plex pneumatic ejector stations with 
100 G.P.M. ejectors. 


LL SP PRODUCTS 


ARE qa . ONE — 9-6” diameter “Way-O-Matic” 


PERMANENTLY PROTECTED | Ve duplex pneumatic ejector station with 


WITH , ' 200 G.P.M. ejectors. 
be “VERSAPOX” A” —_ 


ONE — 4’ diameter “Mon-O- 

’ , Ject” single pneumatic ejector 

specifications and drawings—all part 4 station with 40 G.P.M. ejector 
of the latest edition of the 100 page s : 

Smith & Loveless lift 

station Data Manual 


For job recommendations, complete 


and stand-by motor, compres- 
sor and controls. 


Hundreds of cities are reduc- 
ing costs with Smith & Loveless 
“proven quality” lift stations. 


Sumtth & Loveless, Due. 


P.O.BOX 8172 KANSAS CITY, MISSOURI 


PLANT: MERRIAM, KANSAS 
eas ._ ee ee ee 1 oN Se. 88 ¢€.& Fs. 4 


WRITE 
DEPARTMENT 20 
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Brindel & Hennesssy Appointed 
B-I-F Pacific Office Managers 
B-I-F 


dence R 


Industries, Inc., Provi- 
|., has announced the ap- 
Frank D. Brindel as 
the Berkely office of 
Paul V. Hen 
the Los 


pointment of 
manager ot 
Pacific, and 
as manager of 
es ottice 
Brindel is a graduate petrol 
ngineer from the University 
sa. His professional affilia 
1.S.A. and the 
Institute 
his 


( lude the 
Petroleum 
BS 


Hennessy received 


University of California 

tered professional engineer 

fornia, his professional affili 

lude the A.S.C.E., Cali 

ive Works Assn., the 

the AWWA, the Ari 

ge and Industrial Waste 

d the Engineers Club of 
Calitornia 


James Cook Joins 
Hays Manufacturing 


lavs Manufacturing Company, 
Pp has announced the ap- 
James B. Cook, Ir 

unager of the company’s 
Products Division. Mr 

ll have charge of Hays 
Products Division sales to 

and gas utilities, manufac- 
wholesale distributors 


al d 
hout the United States 


a graduate of the 
Rhode Island, from 
B.S 


eived a deg ‘ee 1n 


Engineering. Following 
he spent ten years in 
with Proportioneers, 

omes to Hays from the 
ornburg Co., Inc. of Hunt- 

W. Va., distributors of 

orks, sewage and industrial 

s, ot which company he was 
President and sales manager. 


r} 


Calgon, Inc., Hall 
Laboratories, Inc., and The Buro- 
min Company have been merged 
into the parent company. Calgon 
and Hall will continue as divisions. 

Hlagan controls and instrumen- 
tation systems are widely used 
throughout industrial operations, 
and the company recently expand 
ed its line of industrial products 
to include a mechanical type dust 
collector 

Hall Laboratories provides con- 
sultation and service 
on industrial problems 
from through 


subsidiaries, 


engineering 
water 
analysis of sources 


to waste water disposal. 


Armco Purchases 
Pekrul Gates 


Armco Drainage & Metal Prod- 
ucts, Inc., Middletown, Ohio, has 
announced the purchase of the well 
known line of Pekrul gates from 
Morse Brothers Machinery Com- 
pany, Denver, Colorado 

Now, according to Armco offi- 
cials, the complete line of gates en- 
ables the company to better serve 
all users of gates, including water 
and sewage treatment works. This 
will make it possible for contrac- 
tors to obtain from one source any 
type of standard gate with many 





? 


The name MATHEWS 


“4 


THE MATHEWS MODERNIZED HYDRANT 


The hydrant with the replaceable barrel. A Mathews 
broken in a traffic accident can be repaired in less than 
half an hour by inserting a new barrel without excavat- 


MATHEWS 


ing. In addition this high-quality hy- 
drant is very simply constructed. It is 
the dry-head type which functions 
under all conditions, because water, 
ice and sediment cannot reach key 
parts to clog operation. 


All Mathows Hydrant 


er Now available 
with O-Ring Seals 


when specitieg 


made 


Hagan Corporation 


Changes Name HYDRANTS by 
Hagan Corporation, Pittsburgh, 
Pa., has announced that the com- 
pany name has been changed to 
Hagan Chemicals & Controls, Inc 
It was also announced that its 
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related Armco drainage products, 
such as Smooth-Flo sewer pipe and 
welded steel pipe. 

A complete line of Armco gates 
will now be manufactured in a new 
million dollar plant in Denver, 
Colorado. Built on a 15-acre site, 
it will have nearly 73,000 square 
feet of space and will be the com- 
pany's largest plant in the Rocky 
Mountain division. Its completely 
modern equipment and trained per- 
sonnel will make possible prompt 
service to contractors and other 
users everywhere. Other Armco 
drainage and construction products 
will also be fabricated here. 


Chamberlain Appointed District 
Engineer For B-I-F 


B-I-F Industries, Inc., Provi- 
dence, R. I., has announced the ap- 
pointment of Leon H. Chamberlain 
as District Engineer for Water and 
Sewage Sales for the entire West 
Coast region. 

Mr. Chamberlain attended the 
University of California, and served 
with several major industries in 
the Water and Sewage field before 
becoming President of B-I-F 
Pacific, Inc., the West Coast Divi- 
sion of B-I-F Industries. His pro- 
fessional affiliations include: 





on hydrants | 
finest in fire protection 


4 


THE MATHEWS FLANGE BARREL HYDRANT 


Another dry-head hydrant in 
which the stuffing box plate is 
cast integral with the nozzle sec- 
tion. The top section of this hy- 
drant incorporates all features of 
the Modernized Mathews. As an 
optional feature furnished at 
slight extra cost, it is supplied 
with a breakable flange and stem 
coupling designed to snap when 
struck a heavy blow. These parts 
can be quickly replaced without 


excavating. 








All available with mechanical joint and 


flange-type connections 








R. D. WOOD CO. 


Public Ledger Building, Independence Square + Philadelphia 5, Pa 





Manufacturers of “Sand-Spun” Pipe (centrifugally cast in sand 
molds) and R. D. Wood Gate Valves 
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A.S.M.E., AWWA, F.S.W.A., 
I.S.A., and the F.S.I.W.A. 


Harry Smith Joins Staff Of 
Cast Iron Pipe Research Assn. 


The Cast Iron Pipe Research 
Assn., Chicago, IIl., has announced 
that W. Harry Smith, of Cham- 
paign, Illinois, has joined the As- 
sociation staff. 


Mr. Smith has worked with the 
Illinois Department of Public 
Health and the Illinois Sanitary 
Water Board for the past eight 
years. He was appointed Regional 
Engineer in 1951 and in this ca- 
pacity has assumed the respon- 
sibility for all the sanitary engi- 
neering field work in his area. 

He completed his academic prep- 
aration in 1948 and received his 
degree in Sanitary Engineering 
from the University of Illinois. He 
received part of his undergraduate 
training in Princeton University. 


DeZurik Shower Company 
Changes Name 


DeZurik Shower Company, Sar- 
tell, Minnesota, has announced a 
change in its corporate name to 
DeZurik Corporation. 

The name change reflects the 
typical growth-pattern of many 
American industries. At its incep- 
tion in 1932, the company’s princi- 
pal product was a paper-mill show- 
er, hence the name DeZurik Show- 
er Co. Under the current circum- 
stances, the term “shower” in the 
company’s name is no longer in- 
dicative of the firm’s activities, and 
the name is therefore being 
changed to the broader designa- 
tion of DeZurik Corporation. 

Primary among today’s DeZurik 
products is an eccentric-type, non- 
lubricated plug valve, ranging in 
size from ™% thru 20 inches, and 
produced in an extensive line of 
types and body metals. 
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If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key ‘number. 


This prefabricated unit, the Z-F Underground 
Pumping Station is the answer to most applications 


Do You Need a Lift Station? 


Installation can be made with a vantageous spot for existing gradi- 


minimum of time and cost. ents. 

Can be installed on existing public © It is feasible to move and relocate 
property should conditions change. 

Stay , ‘ @ Improved equipment, controls and 
Entire unit is prefabricated and refabricating technique make the 
shop-fitted with standard, well- Or Station an econcmicel end te- 
known equipment. liable unit. Write for details. 
Usually can be located at most ad- (Territories open for representatives) 


Manufactured by ZIMMER & FRANCESCON, Moline, Illinois 


NO Complex Piping NO Screens 
NO Impellers NO Shredders 
NO Costly Pump Cleaning 

When You Use 


BLACKBURN-SMITH 
Sewage. Ejectors 


You save money all along the line, on installation, 
operation or maintenance costs when you put in 
automatically controlled BLACKBURN-SMITH 
PNEUMATIC SEWAGE EJECTORS. Lift sewage 
150 feet at 30 to 500 gpm without failure, mess 





or big bills. Rugged. Simple. Economical. Sani- | 


tary. 

Get the facts! Write for Bulletin S-50 showing 
the application, advantages, dimensions and la 
outs of B-S Pneumatic Sewage Ejectors for single 
or duplex systems. 


BLACKBURN-SMITH MFG. CO., INC. | 


Single Ty pe Compact 51 GARDEN ST. HOBOKEN, N. J. 


Self-contained Ejector System Oldfield 9-4425 7 N. Y. Tel., BA 7-0600 
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"New Literature 


Rate Recorder For 


Water Meters 
111 
F. S. Brainard & Company, 
Hartford, Conn., has just published 
| a +-page bulletin on the new Dual 
| Pen Model Meter Master, the 
standard rate recorder for water 
meters, 

The bulletin describes the Meter- 
Master as the “G-Man” of water 
works everywhere and lists the fol- 
lowing advantages: (1) Solves the 

| perplexing problem of high bill 

| complaints, (2) Detects the pres- 
ence Of leaks, (3) Helps determine 
correct meter sizes, and (4) Con- 
verts any standard meter into a 
demand meter. 

According to the bulletin, the 
new Meter-Master can be attached 
to any meter, single or compound. 
On compound installations it si- 
multaneously records both sides of 
the meter on a single chart. The 
back cover reproduces four charts 
showing how the Meter-Master 
was used to detect size of meter 
required, 


F & P General Stock Catalog 
112 

Fischer & Porter Co., Hatboro, 
Pa., has just published a 32-page 
catalog describing the company’s 
products which are available for 
“Immediate Shipment”. The new 
catalog, which includes prices, 
covers indicating, recording, con- 
trolling, and transmitting instru- 
ments for flow, pressure, and dens- 
ity. 


Gasket & Joint 


Sealing Compound 
113 

Radiator Specialty Company, 
Charlotte, North Carolina, has 
available 3 loose-leaf sheets on 
their Titeseal Gasket & Joint Seal- 
ing Compound. 

According to the information 
| sheets, Titeseal is unaffected by 

water, oil, gasoline, ammonia, glyc- 

erine, steam, gas vapor, exhaust 

fumes and most hard-to-hold liq- 

uids. Withstands extreme tempera- 

tures; will not shrink, crack or 
crumble. It also prevents corrosion 

| and “freezitig” of metal parts. 

The information sheets also give 

| prices and shipping information. 











“Faster, Algie, faster, they're 
starting to use PITTCHLOR !” 





That's right, Algie, you're rowing for your life! Pittchlor is sure and instant 
death to chlorine-susceptible bacteria and algae. 

Pittchlor kills such microorganisms on contact because it is a stable, high- 
test calcium hypochlorite containing a minimum of 70% available chlorine. 
Economical and convenient to apply, Pittchlor is excellent for chlorinating 
water supplies, treating sewage or wherever the germicidal and deodorizing 
action of chlorine is needed. 





Pittchlor is dry, white and free-flowing. Its granular form permits ease of 
application either manually or by mechanical feeders. Write for free folder. 


For water purification, 
sewage treatment, and 
COLUMBIA-SOUTHERN DISTRICT OFFICES: Cincinnati * Chorlotte swimming pool sanitation 


Chicago *¢ Cleveland . Boston * New 
CHEMICAL CORPORATION { \d | Givens Pincastome Pe Hones Stocked by leading jobbers in 5 Ib. 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY rein tt amr Rea rene: resealable cans (9 per case), 3% Ib. 
ONE GATEWAY CENTER - PITTSBURGH 22 - PENNSYLVANIA end its > ene Shonteits Division cans (12 per case) and 100 Ib. drums. 





If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key ‘number. 








CHEMCO 
Filters 
CHEMCO 
Chlorinators 
CHEMCO 
Recirculation 
Systems 
CHEMCO 
Pumps & 
Pump Strainers 
CHEMCO 
Inlet & Outlet 
Fittings 
CHEMCO 
Testers & 
Chemicals 


ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a fin- 
ished water, and supplying an index 
useful in controlling anti-corrosion treat- 
ment. Catalog No. 83-895 


WRITE: 


Phipps & Bird, Inc. 


P. ©. Box 2V Richmond 5, Va. 








SHYDRO-TITE? 








SEND FOR 
4-PAGE 
COLOR 


ANNIVER- 
SARY 


FOLDER 


EXPLAIN- 
ING 


THIS 
CARTOON 


“EVERYTHING FOR THE SWIMMING POOL” 





eer 


RF-2 


This 2-pump RF-2 Roto- 
Trol assures equal use 
and wear of both 
pumps. Each pump is 
operated on alternate 
starting cycles. 

The RF-2 operates both pumps togeth- 
er, when required. RF-2 installations 
give dependable service year after 
year, with the minimum of attention. 


Write for full data 
WATER LEVEL CONTROLS DIVISION 


HEALY-RUFF COMPANY 


783 Hampden Ave., St. Paul 4, Minn. 


WITH 
ALTO- 
TROL 








I 
DEPENDABLE JOINTING COMPOUND 
Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 


MAIN SALES OFFICE 50 CHURCH ST., N.Y.C. 
General offices and works W. Medford Sta., Boston, Mass. 
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"Flow Line" Celebrates 40th 
Anniversary of The 
Lubricated Plug Valve 

114 

Rockwell Manufacturing Co., 
Pittsburgh, Pa., in a colorful, 20- 
page edition of The Flow Line, a 
company publication, commemo- 
rates the 40th anniversary of the 
invention of the lubricated plug 
valve. 

The magazine describes how 
Sven Nordstrom, a young Swedish 
engineer, invented the lubricated 
plug valve after his battle with a 
frozen plug cock ended with a bent 
wrench and the plug still immova- 
bly stuck. Also described are some 
of the experiences of the old-time 
Nordstrom valve salesmen as they 
attempted to introduce the new in- 
vention to the industrial engineers 
of the time. 


Iron Body Gate Valves 
115 

The Ohio Injector Company, 
Wadsworth, Ohio, has available a 
folder on the OIC Industrial Line 
of iron body gate valves. 

Cut-away drawings with keyed 
text explain in detail the operation 
and features of the OIC valves. A 
full page is devoted to a trim chart, 
working pressure chart, test pres- 
sure chart, and a general dimen- 
sions chart. The back cover illus- 
trates seven of the valves in the 
line along with valve indicators, 
operators, clean-out and quick 
opening features available. 


Separan 2610 In Water, Waste 


And Sewage Treatment 
116 

Dow Chemical Co., Midland, 
Mich., has just published two book- 
lets reporting the latest results in 
water, waste and sewage treatment 
entailing the use of Separan 2610 
as a flocculating agent. 

“Separan 2610 in Water Treat- 
ment” offers data showing how 
Separan 2610 has improved the 
clarity of treated water, increased 
the settling rate of precipitated and 
suspended solids, improved the 
throughput of existing equipment, 
and decreased treatment costs. 
Methods of solution preparation 
and use are also given. 

“Separan 2610 in Waste and 
Sewage Treatment” reports that 
by using Separan, metal finishing 
wastes handled on a batch basis in 
a 45,000 gallon tank were settled 
in from \% to % the time required 
previously. 

Results in the filtration of di- 
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o** sors: *” 
ouree™ 
ALL OTHERS! 


vw AQUA °.. 
VALVE BOX 
LOCATOR 


One on EVERY 
SERVICE CAR! 
« NATION'S MOST WIDELY USED LOCATOR! 


@#NO WIRES, BATTERIES or SWITCHES 
simple, powerful magnetic action, 
factory adjusted for YOUR geographical 
ocation 


eNO NEEDLE SPINNING— exclusive electric 
braking action. 
e TOP VIEW READING— No stooping. 
@ RUGGED, COMPACT, ACCURATE, 
CONVENIENT! 
« GUARANTEED—to function regardless 
of surface or ground cover. 
@15-DAY FREE TRIAL—No money! No ob- 
ligation! You be the judge! 
ORDER NOW—Wire or Call Collect for 
fastest delivery! PHONE: Kirby 1-4200 


AQUA SURVEY & INSTRUMENT CO. 


2020 Leslie Ave., Cincinnati 12, Ohie 








switch to 


Anthrafil 


Trade Mark Reg. U.S. Pat. off. 


THE MODERN ALL-PURPOSE 


FILTERING MEDIUM 





ANTHRAFILT 


offers important advantages 


over sand and quarts 


DOUBLES length of filter runs. 
REQUIRES only half as much wash water 
KEEPS filters in service over longer periods 


INCREASES filter output with better quality ef- 
fluent 


GIVES better support to synthetic resins. 


PROVIDES better removal of fibrous materials, 
bacteria, micro-organic matter, taste, order, ete. 


IDEAL fer industrial acid and alkaline solutions. 
EFFECTIVE filtration from enire bed. 
LESS coating. caking or balling with mud, lime, 
iren er manganses. 
Write for further information, test 
samples and quotations to 


PALMER FILTER EQUIPMENT CO. 
ANTHRACITE EQUIPMENT CORP. 
Representing 
Anthracite Institute Bidg., 

P. ©. Bex 1696—822 E. Sth St., Erie, Pa. 
Witkes-Barre, Pa. 








gested, elutriated sewage sludge 
indicate that Separan 2610 is capa- 
ble of lowering total chemical 


| costs and increasing filter capacity. 
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Haveg Industries, Inc., Wilming- 
ton, Delaware, has just released a 
32-page catalog covering their line 


| of Corrosion-Resistant Plastic 


Equipment. 

The catalog, which marks the 
company’s 25th anniversary, gives 
complete coverage to Haveg’s wide 
range of synthetic resin formula- 
tions. In addition, it describes 
Haveg’s newer products and ina- 
terials. 

The bulk of the catalog details 
Haveg-made equipment: pipes and 
fittings, valves; fume ducts and 
fume systems; tanks, towers and 
accessory supplies; heat ex- 
changers; pressure and vacuum 
equipment; and agitators. The 
booklet also includes data on 
chemical-resistant cements, the 
field construction of plastic equip- 
ment, and Haveg’s design service. 


| Automatic Chlorine 


Proportioning 
118 


Fischer & Porter Co., Hatboro, 
Pa., has just published a new cata- 
log describing the company’s Ro- 
tating Vacuum Transmitter for 
automatic chlorine proportioning. 

According to the catalog, the ro- 
tating vacuum transmitter is used 
with a rotating type flowmeter and 
a chlorinator. The transmitted sig- 
nal regulates chlorine feed in direct 
proportion to the main line flow. 
Operation and installation dia- 


| grams are also included. 


Inorganic Zinc Coating 
119 


Amercoat Corporation, South 
Gate, Calif., has just released a new 


| 4-page bulletin on Dimetcote, the 


inorganic zinc coating for dam 
gates, structures, walkways, 
piping, racks, gratings and tanks. 

According to the bulletin, the 
coating is unusually resistant to 
fresh and salt water, weathering 
and abrasion. One spray coat af- 
fords the same physical and 
cathodic protection as galvanizing, 
and lasts up to 15 years. The illus- 
trated bulletin describes the gen- 
eral physical and chemical proper- 
ties of Dimetcote. 
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for 
Municipal Water 


FLUORIDATION 


INTERNATIONAL 


HYDROFLUOSILICIC 
ACID 


Large tonnages 
available at 
REASONABLE COST 


* International Hydrofluosilicic 
Acid runs typically 25% acid so- 
lution with a guaranteed mini- 
mum of 23% H,SiF, by weight. 

* Available in tank truck and tank 
car quantities. 

* Shipments are currently being 
made from plants at Mason City, 
Iowa; Chicago Heights, Illinois; 
Lockland (Cincinnati), Ohio; Tu- 
pelo, Mississippi and Spartan- 
burg, South Carolina. Other 
shipping locations will soon be 
available. 

* With Hydrofluosilicic Acid, mu- 
nicipalities can save three ways: 
in cost of equipment installa- 
tions, in material cost and in op- 
erating cost. 


Handling and control of material 
is simple and easy, with a mini- 
mum of space needed for storage. 
Liquid feed assures maximum 
safety for operating personnel. 

If you are fluoridating now or 
planning to do so soon, it will pay 
you to talk with International's 
representative about the use, 
handling and costs of Hydroflu- 
osilicic Acid. Please write or 
phone the office near you. 


potash division 
INTERNATIONAL MINERALS 
& CHEMICAL CORPORATION 

General Offices: 20 N. Wacker Drive 

Chicago 6 
485 Lexington Ave., New York !7 
Midland, Texas 
Fulton Notional Bank Bidg., Atlanta, Ga. 





114A 


e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 





Instantly , 
spots every 
underground 


location 


NEW printed circuits. 





WILKINSON LINE LOCATOR... sees where you can’t 


WILKINSON PRODUCTS CO. 


7 


{ 4 ie ee 


fie vet VE 

wv 

Registers depth 

of pipes 

and cables 

NEW long life cases 


NEW Antennas—more power. 


3987 CHEVY CHASE 
PASADENA 3, 


DRIVE 
CALIFORNIA 








Water Analysis 
120 

Solvay Process Division, Allied 

Chemical & Dye Corporation, New 


York, N \ 


\ ised, 


has announced a re- 
enlarged edition of their 
and engineering service 
+11—“Water Analysis”. 

Solvay advises that this 100-page 
bulletin, which the most 
requested in their entire line 

ical bulletins, contains 
rate sections on the analysis 
rious types of water including 
nicipal, railroad, swimming 

olluted and stationary boiler 


technical 
bulletin 


ms one of 


widel 


YOU KNOW 
YOU HAVE 


lhe Best 


607 COLUMBIA AVE. 
DARBY, PA. 


water. Also included in the bulletin 
are numerous tables of analytical 
data, conversion factors and tur- 
bidimetric and color standards, and 
a special section on the prepara- 
tion of reagents, indicators and 
standard solutions used in analyses. 


Liquid Control Equipment 
121 

Simplex Valve and Meter Co., 
Lancaster, Pa., has published a 
general catalog on Simplex Equip- 
ment For The Measurement And 
Control of Liquids And Gases. 

This amply illustrated 36-page 


_ catalog is broken down into 7 dif- 


ferent categories: Primary ele- 
ments; Meters; Orthoflow; Lami- 
nair; Gauges; Controllers; Valves: 
and Pilot equipment. Engineering 
drawings and dimensional tables 
are also included 


Sewer Structures 
122 

Armco Drainage & Metal Prod- 
ucts, Inc., Middletown, Ohio, has 
issued a revised edition of its com- 
prehensive 48-page manual on 
Sewer Structures. 

The book covers such subjects as 
structural durability ; material dur- 
ability ; selection of structures ; fac- 
tors influencing capacity; joints 
and fittings; and linings for failing 
sewers. Installation design and 
reference data are included, as well 
as seven pages of graphs showing 
discharge of pipe based on Man- 
ning’s formulas. 


Sidecrane-Backfiller-Tamper 
123 

The Cleveland Trencher Co.. 
Cleveland, Ohio, has just released 
a 12-page, 2-color bulletin on the 
Cleveland 80W, a versatile 3-way 
machine for the utilities field. 

The bulletin shows in detail how 
the special design and construction 
features of the 80W are employed 
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| advantageously under a wide vari- 
| ety of operating conditions in side- 


crane, and 
work. 

28 on-the-job action photographs 
demonstrate the varied operations 
of the 80W as it performs the re- 
lated functions of pipelaying, back- 
filling and tamping. The text in- 
cludes case history reports on the 
use of these machines. Complete 
dimensions and specifications are 
given in detail. 


backfilling tamping 


Safeguard Rotameters 
124 

Schutte and Koerting Company, 
Cornwells Heights, Pa., has just 
published:a new bulletin describing 
the company’s line of Series 18200 
“Safeguard” Rotameters. 

This 12-page, 2-color bulletin 
describes Rotameter principles and 
illustrates components common to 
all such flow measuring instru- 
ments. How SK “Safeguard” Rota- 
meters meet pressure, corrosion, 
and modern day safety and other 
conditions are described in detail. 

The bulletin gives detailed data 
on application, construction, opera- 
tion and installation of the meters 
and pictures and describes the vari- 
ous types which make up the com- 
plete line. 


Glazed Fire Clay 
TILE FILTER BOTTOMS 


Leopold Duplex Filter Bottoms are getting 
more popular every day. And for good rea- 
sons, too. They last longer. perform better, 
and are unequalled in economy. Want more 
details on this “performance-proved” filter 
bottom? Write us today. No obligation. 


F.B. LEOPOLD CO., INC. 


227 $. Division St., Zelienopie, Pa. 

















ALBRIGHT & FRIEL INC. 
Consulting Engineers 
Water, Sewage, industrial Wastes and incineration 
Problems—City Planning, Highways, Bri 
Airporte—Dams, Fieed Control, industrial Build- 
in Investigations, Reports, Appraisals and Rates 
— for Chemical & Bacteriological 
Analyses—Complete Service on Design and Super- 
vision ef Construction. 
Three Pean Center Plaza 
Philadelphia 2, Pa. 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 

Structures—Surveys 
Reports—Special Districts 


331 Spurgeon Bidg. 3913 Obie, Rm. 200 
Senate Ana, Colif. Sen Diego 4, Calif. 


The Chester Engineers 


Weter Supply and Purification—Sewage 
and Industrial Waste Treatment—Poweér 
Plants—lIncineration—Gas Systems—Val- 
uations—Rates—Management—Lab- 
oratory—City Planning 
601 Seusmon Street 
Pittsburgh 12, Penna. 











Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
liet, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive. Chicago 6, Ill. 


Bowe, Albertson & Associates 


ngineers 
Water and Sewage Works—Indus- 
trial Wastes—Refuse Disposal— 
Municipal Projects—Industrial 
Buildings—Reports—Plans—Spec- 
ifications—Supervision of Construc- 
tion and Operation—Valuations— 
Laboratory Service 
75 West Street New York 6, New York 


Chas. W. Cole & Son 
Engineers — Architects 
Sewerage, Water Supply, Bridges, 
Highways, Toll Roads, Industrial, 
Municipal and Commercial Buildings 
220 W. LaSalle Ave., Sovth Bend, Indiena 
Central 4-0127 








JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Buck, Seifert and Jost 
Consulting Engineers 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St New York 


CONSOER. TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re- 
ports Traffic Studies, Airports, Gas & 
Electric Transmission Lines. 


360 East Grand Ave. Chicago 11, I. 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 


Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 
Water Works Design and Operation— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 

Branch Offices: 

Jackson, Miss. 


Civil and Sanitary Engineers 
Water Supply and Purification 
Sewerage aand Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


COTTON, PIERCE, STREANDER, INC. 
Associated E Consultants 
132 Nassew St., New York, N. Y. 
Colon 106—Ha Cuba 


55 Ceroline Rd., Gowanda, N. Y. 

2718 Garfield St., Hollywood, Fic. 
Water Supply Treatment, Distribution, 
Sewerage, Sewage Treatment, Refuse Disposal, 
Trade Wastes, Power Plants, 
Reports, Plans, Supervision. 








W. H. & L. D. BETZ 


CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 

ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 

Gillingham & Worth Sts. 

Philadelphia 24, Pa. 


BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City Cleveland 


Mo. Ohio 
P.O. Box 7088 1404 E. Sth St. 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 

Railroads Highways 

Grade Separations—Bridges—Subways 
Local Transportation 


Investigations—Reports—Appraisals 
Plans and Supervision of Construction 
150 North Wacker Drive 
79 McAllister Street San Francisco 2, 








Consulting Engineers 
Water—Sewage-—Electricity 
Industry 
Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


Camp, Dresser & McKee 
Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer- 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re- 
ports; Design and Supervision; Research 
and Development; Flood Control. 


FAY, SPOFFORD & THORNDIKE, Inc. 


Engineers 


Water Supply and Distribution—Drainage 
Sewerage and Sewage Treatment 
Airports—Bridges—Turnpikes 
Port and Terminal Works—Industrial Bidgs. 


Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 Beacon Street, Boston 8, Mass. 











BOGERT AND CHILDS 


CONSULTING ENGINEERS 

L. Fred S$. Childs 

Robert A Charies A ie 
° . 


145 East 32nd Street, New York 16, N. Y. 








CAPITOL ENGINEERING 
CORPORATION 
Engineers—Constructors—Management 
SEWAGE 

STEMS 
Designs and 
Surveys 


Planning 
Bridges 


Executive Offices 
DILLSBURG, PENNSYLVANIA 








Finkbeiner, Pettis & Strout 
Carleton S. Finkbeiner, C. E. Pettis, Hareld K. Strout 
Consulting Engineers 
Reports Designs Supervision 


Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Valuations & Appraisals 


518 Jefferson Avenue Toledo 4, Ohio 
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Freese & Nichols 


FORT WORTH, TEXAS 


Freese, Nichols & Turner 
HOUSTON, TEXAS 


industrial and Municipal Engineering—Water Sup- 
ply and Purification—Sewerage and industrial 
Waste Treatment—Highways and Structures—Dams 
—Drainage Woerks—Airperts—investigations—Valu- 
ation—Design and Supervision 


HAZEN AND SAWYER 


Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood ntrol 
Reports, Design, Supervision 
of Construction and Operation 
Appraisals and Rates 
122 East 42nd St. 3333 Beok Tower 
New York 17, N. Y. Detrelt 26, ° 


LANNING 
Sanitary Engineering Co., Inc. 


Consulting Engineers 
Protessionel! Building 
1100 South Broed Street 
Trenton New Jersey 








GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Engineers 
HARRISBURG. PA. 
Pittsburgh, i Da Beach, Fla. 


. . 
Water Works, Sewage, Industrial Wastes 
md Garbage Disposal—Roads, Airports 
and Garbage Disposal—Roads, Airports 
Bridges, Flood Control, Traffic -& Parking 
Appraisals, Investigations & Reports. 


HENNINGSON, DURHAM 
& RICHARDSON 


Consulting Engineers since 1917 fer more 
than 700 cities and towns. 
Water Works, Light and Power, Sewers, 
Sewage Treatment, Reports, Flood Con- 
trol, Appraisals, Drainage, Paving. 


2962 Harney St., Omaha 2, Nebraska 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 

Montgomery Building 

SPARTANBURG, 5. C. 
Water Supply—Power Plants 


Sewage Disposal—Valuations & Appraisals 
Industrial aste—Industrial Plant Design 








GILBERT ASSOCIATES, INC. 


Engineers end Consultants 
Vater Supply and Purification 
1d Industrial Waste Treatment 
1 Laboratory Service 
stigations and Reports 


Washington 
Philadelphia 


New York 
Houston 


Reading, Pa. 


MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 


If so there is no better place for your pro- 
fessional card than in this dual interest 
magazine 


Water 6 Sewage Works 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 








GLACE AND GLACE 


Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design, Construction and 
Supervision of Operation 
1001 North Front St. Harrisburg, Pa. 


The Jennings-Lawrence Co. 
Civil & Municipal Engineers 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports—Design—Construction 

1392 King Ave. Columbus 12, Ohble 


Metcalf & Eddy 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 


Laboratory 


Statler Building. Boston 16 








GREELEY AND HANSEN 


yey 
1 Hansen (1920-1944) 
Kenneth V. Hill 
] Samuel M. Clarke 
Water Supply, Water Purification 
Sew rage, Sewage Treatment 
ntrol, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bldg. Toledo 4, Ohio 


Nussbaumer, Clarke & Velzy, Inc. 


Newell L. Nussbaumer—irving Clarke— 
Charles R. Velzy 


Water Su and Treatment 
Sew age Disposal 
fee Pa 
M pal Planning 


500 Fifth Avenue, New York 36, N. Y. 
327 Franklin St. Buiialo, N. Y. 








HASKINS, RIDDLE & SHARP 


Consulting Engineers 


Water—Sewage & Industrial Wastes— 
Hydraulics 


Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 


100? Baltimere Ave. Kenses City 5, Me. 


R. L. KENAN & ASSOCIATES 


CONSULTING ENGINEERS 
Water Works, Flood Control, Sew- 
erage, Sewage Disposal, Airports, 
Harbor and Waterfront Improve- 
ments. 


MONTGOMERY, ALA. PENSACOLA, FLA. 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Civil end Sanitary Engineers 


Water, Sewage, Drain and 
Industrial Waste Problems. 





Structures— Power—Transportation 


51 Breedwey New Yerk 6, N. Y. 








HAVENS AND EMERSON 


HAVENS a” A. BURGER 
H. H. MOSELEY 
E. S$. ORDWAY 
F.C. TOLLES, CONSULTANT 
CONSULTING ENGI $s 
WATER, SEWERAGE, GARBAGE, eee At 
WASTES VALUATIONS—LABORATORIES 


LEADER BLDG. aaeiieen BLDG. 
CLEVELAND 14, O. NEW YORK 7, WN. Y. 


Engineering Office of 
CLYDE C. KENNEDY 


SANITARY ENGINEERING 


SAN FRANCISCO 


MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 


MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 
Sewage and Waste Treatment 
Drainage—Sewerage—Refuse Disposal 
25 West 43rd St. New York 34, N. Y 








Hayden, Harding & 


Buchanan, Inc. 
Consulting Engineers 
John L. Hayden 
John H. Harding Oscar J. Compto 
Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 
1340 Selders Field Road, Boston 35, Mass. 











Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh. Pa. 








THE PITOMETER ASSOCIATES, INC. 
Engineers 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydrau- 
lic Investigations 


New York, 50 Church Street 
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LEE T. PURCELL 
Consulting Engineers 
Water Supply & Purification; Sewerage & 
Sewage Disposal; Industrial Wastes; Inves- 
tigations & Reports; Design; Supervision of 
Construction & on 
Analytical Laboratories 


36 De Grasse Street Paterson 1, N. J. 


Benjamin L. Smith & Associates 
jamin . 
Investigations—Reports 
Designs—Supervision—Valuations 
Municipal Engineering and Public Utilities 


11 North Pear! Street 
Albany 7. New York 


Wertz Engineering Ce., Inc. 


Consultants, Designers & Constructors 
Water Supply & Purification 

Sewage & Industrial Waste Treatment 
Stream Pollution Studies 

Chemical & Bact. Laboratory Service. 


441 North 2nd St. Reading. Pa. 








Thomas M. Riddick 
Consulting Engineer end Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac- 
teriological Analyses. 

368 East 149th Street 

New York 55, N. Y. 


STANLEY ENGINEERING 
COMPANY 
Censulting Engineers 


208 S. LaSalle St. Hershey Building 
Chicago 4, IL Muscatine, lowa 


Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age, Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Serv- 
ice Supervision, Valuations 


14 Beacon St. Boston, Mass. 











ROBERT AND COMPANY 
ASSOCIATES 


Engineering Division 


ATLANTA 


Alden E. Stilson & Associates 


Limited 
Consulting Engineers 


Water Supply—Sewage—Waste Disposal 
Bridges—Highways—Industrial Buildings 
Studies—Surveys—Reports 


245 North High St. Columbus, Ohio 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers—Censultants 


Civil—Sanitary—Structural— 
Mechanical—Electrical 
Reports, Plans, Supervisien, Appraisals 
1304 St. Paul Street 
Baltimore 2, Maryland 








J. E. SIRRINE Company 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 


UHLMANN & ASSOCIATES 


PAUL A. UHLMANN' H. E. BONHAM 
CARL E. KUCK NYE GRANT 


Consulting Engineers 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 


4954-58 N. High St. Columbus 14, O. 





Whitman & Howard 


Engineers (Est. 1869) 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and In- 
dustrial Development Problems, Investi- 
gations, Reports, Designs, Supervision, 
Valuations. 
839 Broad St.. Boston, Mass. 











POSITION WANTED 


AVAILABLE Water and Sewage 
Utility Manager. Twenty years 
experience in all phases of oper- 
ation and management including 
water treatment. Just returning 
from constructing water systems 
abroad. Registered with Profes- 
sional Engineer. Will consider 
public or private connection. Box 
1150, WATER & SEWAGE 
WORKS, 185 North Wabash Ave., 
Chicago 1, Illinois. 








PROFESSIONAL OPPORTUNITY 


DECATUR, ILL: The Sanitary District will 
receive applications for Superintendent, now 
held by Dr. W. D. Hatfield who retires 
1/1/58. Available 5/1/57. Plant inclades 
intercepting sewers, Imhoff, primary settling 
and digest tanks, trickling filters and acti- 
vated sludge to serve 200,000 population 
equivalent, Salary up from $7000. Vacation, 
sick leave, Blue Cross, limited medical and 
liberal retirement plans are included. Ap- 
plication should include data on education, 
experience, family and recent photograph 
with estimate of salary expected. Sanitary 
District of Decatur, 501 Dipper Lane, De- 
catur, Illinois. 











OPPORTUNITY 
Filtration plant operator, opening with 
progressive Eastern Penna. municipal water 
company. Must have maintenance and oper- 
ating experience. Good advancement pos- 
sibilities. 


Write to Box 1151 Water and Sewage 
Works, 185 N. Wabash Ave., Chicago 1, II). 











SANITARY ENGINEER AVAILABLE 


Desires position as manager of a sewage 
treatment plant or as field representative 
for consultant in midwest area. Registered 
Professional Engineer. 

Experience includes supervising construction 
and operation of sewage treatment plant 
and coordinator of survey, research, and 
development data for engineering process 
design. Write to Box 1152, Water & Sewage 
Works, 185 N. Wabash Ave., Chicago 1, Il. 











Boston, ne. 


Attractive, comfortable, homelike 
rooms, suites and kitchenettes— 
wear Kenmore Square and Bostoa 
University. Modern, fireproof 
. from $6 double 
FAMILY PLAN 
" Special rates for permanent guesta 


CANTERBURY 


14 Charleagate West, Boston, Mass. 


FACING CAPITOL PLAZA 
Hotel 


CONTINENTAL 


@ Large fireproof hotel surrounded by 
parks—across from the Capitol, near all 
sightseeing and Union Station. Garage 
on premises. Coffee Shop—Cocktail 


Lounge—convention facilities. 
SE single 
From & with Beth 


Specieus Guest Reoms— 
Air-Cenditioned, if desired. 











—WASHINGTON, D.C.— 


Water & SEWAGE Works, JANUARY, 1957 








INDEX TO ADVERTISERS 


A 


Albright & Friel, Inc. 

Alvord, Burdick & Howson 
*American Vitrified Products Co. 
*Anthracite Equipment Corp. 
Aqua Survey & Instrument Co. 


Badger Meter Mfg. Co. 
Baffa, John J. 

Baker, Jr., Michael 
*Bethlehem Steel Company 
Betz, W. H. & L. D. 

*B-1-F Industries, Inc. 
*Blackburn-Smith Mfg. Co. 
Black & Veatch 

Bogert & Childs 

Bowe, Albertson & Associates 
Boyle Engineering 

Buck, Seifert and Jost 
Buffalo Meter Co. 
*Builders-Providence, Inc. 
Burgess & Niple 

Burns & McDonnell 
Byers Company, A. M 


3A 

115A 

115A 

14A 

115A 

Inside Back Cover 
110A 
115A 
115A 
115A 
115A 
115A 
25A 
Inside Back Cover 
115A 

115A 

87A 


c 


Camp, Dresser & McKee 
Capitol Engineering Corporation 
Carborundum Company 

Cast Iron Pipe Research Ass'n 
*Chain Belt Co. 

*Chemco 

Chester Engineers, The 
*Chicago Bridge & Iron Co. 
*Chicago Pump Company 
*Cleveland Trencher Co., The 
Clow & Sons, James B. 

Cole & Son, Chas. W. 
*Columbia Southern Chemical Corp. 
*Combustion Engineering, Inc. 
Consoer, Townsend & Associates 
Cotton, Pierce, Streander, Inc. 


Darling Valve & Mfg. Co. 
DeLeuw, Cather & Company 
Dixie Tank & Bridge Co. 


E 
Eddy Valve Co 


Fay, Spofford & Thorndike 
Finkbeiner, Pettis & Strout 
"Fischer & Porter Co. 
Flexible, Inc. 

Ford Meter Box Co. 
Foxboro Co. 

Freese, Nichols & Turner 


Gannett Fleming Corddry 
and Carpenter, Inc. 
Gilbert Associates, Inc. 

Glace & Glace 
Globe Co. 
Greeley & Hansen 


Haskins, Riddle & Sharp 

Havens & Emerson 

Hayden, Harding & Buchanan 
Hazen & Sawyer 

Healy-Ruff Company 

Henningson, Durham & Richardson 
Hersey Manufacturing Company 
Homelite Corp. 

Homestead Valve Mfg. Co. 
*Hydraulic Development Corp. 


Infileo Inc. 
*International Minerals & Chemical 
Corp. 


J 


"Jeffrey Mfg. Co. 
Jennings-Lawrence Co., The 
Jones, Henry & Williams 


Keasby & Mattison Company 
Kenan & Associates, R. L. 
Kennedy, Clyde C. 


Knowles, Inc., Morris 


L 


Lanning Sanitary Engr. Co., Inc. 116A 
Leopold & Co., F. B. 114A 
*Link-Belt Co. 7A 
Lock Joint Pipe Company 

Inside Front Cover 
Lockwood Greene Engineers, Inc. 116A 
Lozier Co., Wm. S. 116A 
*Ludiow Valve Mfg. Co. 3IA 


*M & H Valve & Fittings Co. 
Meadows, Inc., W. R. 
Metcalf & Eddy 

*Millipore Filter Corp. 1OA-11A 
Minneapolis-Honeywell Reg. Co 97A 
Mueller Company Insert Between 98A & 103A 


92A 
103A 
116A 


*Neptune Meter Company 


Nussbaumer, Clarke & Velzy, Inc. 


° 


*Olin Mathieson Chem. Corp. 
Oliver Corp. 


*Pacific Flush Tank Company 

Parsons, Brickerhoff, Hall & MacDonald 
*Permutit Company 

*Phipps & Bird, Inc. 

Pirnie Engineers, Malcolm 

Pitometer Associates, Inc., The 

Pratt Co., Henry 

Pressure Concrete Co. 

*Price Bros. Company 

Purcell, Lee T. 


. 
*Rensselaer Valve Mfg. Co. 
Riddick, Thomas M. 
Robert and Company Associates 
*Roberts Filter Mfg. Co. 
Rockwell Mfg. Co. 


s 
Sirrine Company, J. E. 
Smith & Associates, Benjamin L. 
*Smith & Loveless, Inc. 
*Smith, S. Morgan 
Sparling Meter Co. 
Standard Dry Wall Products, Inc. 
Stanley Engineering Company 
Stilson & Associates, Alden E. 


T 


*Tennessee Corporation 


U 
Uhiman & Associates 


U. S. Rubber 


*Walker Process Equip. Inc. 
*Wallace & Tiernan, Inc. 
Weinman Pump Mfg. Co. 

Wertz Engineering Co., Inc. 
Weston & Sampson 

Whitman & Howard 

Whitman, Requardt & Associates 
Wilkinson Products Co. 

Wood Co., R. D. 


Yeomans 


Zimmer & Francescon 


93A 


Back Cover 


84A 
ITA 
117A 
117A 
117A 
114A 


108A-109A 





"Advertisers represented in the 1956 Reference and Data Issue with Catalog specifications copy. Please refer to that issue for additional informe- 


tien concerning their products or eq t 











Water & Sewace Works, JANUARY, 1957 





(O}N E COMPANY OFFERS 
A COMPREHENSIVE UP-TO-DATE 


METERS 


LINE OF ters FOR WATER 


CONTROLS 


AND SEWAGE WORKS... 
BACKED BY NATIONWIDE 


SALES AND SERVICE... 
AND BY YEARS OF LEADERSHIP 
IN RESEARCH, ENGINEERING, 


MANUFACTURING AND 
APPLICATION SKILLS. 
THERE IS NO SUBSTITUTE 
FOR EXPERIENCE. 

















A-711 V-notch Chlorinatos 
has rotameter indicator 
with 10 to 1 feed range 
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A-712 V-notch Chlorinator 


has dial indicator with 
20 to 1 feed range 


V-notch Chlorinators 
SIMPLIFY Chlorination 


With the new Wallace & Tiernan V-notch 
Variable-Orifice Chlorinators: 


OPERATION IS SIMPLIFIED as one injector 
control starts or stops the unit. Chlorine gas is 


turned on or off automatically. 


SETTING FEED RATE IS SIMPLIFIED 
as one control sets feed rate precisely at both high 


or low feeds. 


INSTALLATION IS SIMPLIFIED as units are 


; 


n from 


shipped ready for operation. No water supply is 
needed at the chlorinator. A remote injector uses 
only standard water supply fittings. 


MAINTENANCE IS SIMPLIFIED and virtu- 
ally eliminated. All parts are corrosion resistant, 


mounted in an attractive modern cabinet. 


For full details on manual or automatic propor- 
tional V-notch Chlorinators, contact your W&T 
representative, or write to the address below, 


WALLACE & TIERNAN INCORPORATED 





earcl 25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 
$110 





